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COMBINATION THERAPY somatostatin ( SST ) agonist , and this treatment is started 
initially at low doses and escalated to doses that reduce GH 

CROSS - REFERENCE TO RELATED and normalize the patients serum IGF - I . When an SST 
APPLICATIONS agonist treatment fails , a dopamine agonist is used in com 

5 bination with a SST agonist , or Somavert is used in com 
This application is a divisional of U . S . patent application bination with a SST agonist or Somavert is used as a 

Ser . No . 14 / 376390 , filed Aug . 1 , 2014 , which is a U . S . monotherapy . Somavert doses typically start with a loading 
National Phase under 35 U . S . C . $ 371 of International Appli dose of 40 mg on the first day , and 10 mg daily doses , and 
cation No . PCT / AU2013 / 000095 , filed Feb . 4 , 2013 , which these daily doses are escalated until normalization of serum 
claims priority to the U . S . Patent Application No . 10 IGF - I , with up to 30 mg daily doses approved . There are 
61 / 594532 , filed Feb . 3 , 2012 , each of which is hereby failures with the highest approved daily doses of Somavert , 
incorporated by reference in its entirety into this application . and clinicians have escalated beyond approved doses . Soma 

vert is however , prohibitively expensive , requires inconve SEQUENCE LISTING 15 nient daily ( once or twice daily ) injection , is a lyophilized 
powder and needs reconstitution , has safety issues causing A Sequence Listing is provided herewith as a text file , 

FBRIC67 003D1 . txt created on Jan . 26 , 2016 and having a injection site reactions and an increase in liver enzymes , and 
size of 425 KB . The contents of the text file are incorporated produces undesirable increases in GH . Thus , clinicians 
by reference herein in their entirety . typically do not seek to use Somavert in different combina 

20 tion therapies to those outlined above . In patients where first 
FIELD OF THE INVENTION line therapy using SST has failed or in patients where 

Somavert monotherapy or combination with SST has failed , 
The present disclosure relates to a method for treatment or clinicians are seeking new more effective monotherapies . 

prevention of diseases caused by and / or associated with an Combination therapies using , for example , Somavert are 
increased level of insulin - like growth factor 1 ( IGF - I ) that 25 only considered with a drug directed to a different biological 
relies on administration of a growth hormone ( GH ) variant target and typically an SST agonist , as SST agonists have 
having antagonistic activity in combination with an anti - potential to reduce tumor size . 
sense oligonucleotide targeted to the growth hormone recep 
tor ( GHR ) . SUMMARY OF THE INVENTION 

30 

BACKGROUND OF THE INVENTION The present inventors have now made the surprising 
finding that a growth hormone ( GH ) variant having antago 

Growth hormone ( GH ) , released by the pituitary , is a nistic activity and an antisense oligonucleotide targeted to 
member of a cascade of hormones that regulate growth of GHR act synergistically to reduce insulin - like growth factor the body and its organs . Secretion of GH into the blood - 35 I ( IGF - I ) levels in a subject . In other words , the combined stream is followed by binding to growth hormone receptor administration of the GH variant and the oligonucelotide to ( GHR ) on many cell and organ types . Growth hormone 
signaling is mediated by this interaction . Growth hormone GHR exhibits greater than additive effect . This is surprising , 
signaling causes the production of another hormone , insulin particularly considering that there are no expected synergies 
like growth factor 1 ( IGF - I ) , which is produced in the liver , 40 with using drugs to the same target , and one can just escalate 
adipose tissue , kidney and other organs and secreted into the the dose of the drug to the target . Accordingly , the present 
bloodstream . About 75 % of serum IGF - I is produced in the disclosure provides a method for treatment or prevention of 
liver in response to GH stimulation . Many disorders are a disease caused by and / or associated with an increased level 
caused by and / or associated with increased GH levels and / or of IGF - 1 , the method comprising administering to a subject 
increased IGF - I levels in plasma and / or tissues including 45 in need thereof , a GH variant having GH antagonistic 
acromegaly , gigantism , retinopathy , macular degeneration , activity in combination with an oligonucleotide 8 to 80 
nephropathy , diabetes and cancers . The role of GH and nucleobases in length targeted to a nucleic acid encoding 
IGF - I in these and other disorders is well recognized . The GHR so as to inhibit expression of the GHR , thereby 
role of IGF - I in mediating many GH effects is well recog - reducing the level of IGF - I in the subject . In one embodi 
nized and this interrelationship is referred to as the 50 ment , the level of serum / plasma IGF - I is reduced . 
GH / IGF - I axis . In a normal feedback loop , IGF - I also causes In one embodiment , the method further comprises iden 
the production of GH by the pituitary to be reduced . There tifying a subject in need of a reduction in said subject ' s GHR 
is a need for treatments that reduce IGF - I levels in a subject , and / or IGF - I levels , for example serum / plasma IGF - I levels . 
for example , more effectively , safely , conveniently and / or at In one embodiment , the disease is acromegaly , diabetic 
reduced cost . 55 retinopathy , diabetic nephropathy , or an IGF - I positive and / 

Somavert , a GH variant having antagonistic activity is or IGF - I and / or GH responsive cancer such as prostate , 
approved in the treatment of acromegaly for its ability to myeloma , lung , breast , or colon cancer . 
reduce serum IGF - I levels in a patient . For a review of In one embodiment , the GH variant is a human GH 
current practices for the treatment of acromegaly see Guis - variant in which amino acid Gly120 is deleted or substituted 
tina et al . , 2011 . Briefly , in acromegaly , surgery is first used 60 with an amino acid , for example , Arg , Trp , Pro , Lys or Leu . 
in treatment to debulk the tumor and reduce the pituitary In one embodiment , the Gly120 is substituted with Lys . 
tumor ' s GH secretion and reduce production of IGF - I in the In a further embodiment , the human GH variant com 
serum . Medicinal treatments are also used to reduce serum prises the following set of amino acid substitutions : H18D , 
IGF - I and in some cases also reduce GH release . Al1H21N , R167N , K168A , D171S , K172R , E174S , 1179T . 
treatments use a medicinal monotherapy or a combination 65 In one embodiment , the nucleic acid encodes human 
therapy where the combination is directed to two different GHR . The nucleic acid may have a nucleotide sequence as 
biological targets . First line medicinal treatment is with a shown in SEQ ID NO : 4 or SEO ID NO : 5 . 
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In one embodiment , the oligonucleotide is from 12 to 50 The present disclosure also provides a method of reducing 

nucleobases in length . In another embodiment , the oligo - the level of IGF - I in a subject , the method comprising 
nucleotide is from 15 to 30 nucleobases in length . administering a GH variant having GH antagonistic activity 

In one embodiment , the oligonucleotide is a DNA oligo in combination with an oligonucleotide 8 to 80 nucleobases 
nucleotide . In another embodiment , the oligonucleotide is a 5 in length targeted to a nucleic acid encoding GHR so as to 
RNA oligonucleotide , for example , a short interfering RNA inhibit expression of the GHR , thereby reducing the level of 

IGF - I in the subject . In one embodiment , the level of ( siRNA ) . In another embodiment , the oligonucleotide is a 
chimeric oligonucleotide . serum / plasma IGF - I is reduced . 

In one embodiment , the oligonucelotide has at least 70 % In one embodiment , the method further comprises iden 
complementarity with the nucleic acid encoding GHR . In 10 tifying a subject in need of a reduction in said subjects GHR 
another embodiment , the oligonucelotide has at least 80 % and / or IGF - I levels , for example serum / plasma IGF - I levels . 
complementarity with the nucleic acid encoding GHR . In The GH variant , the GHR and the oligonucleotide may be 
another embodiment , the oligonucelotide has at least 90 % further characterized by any one of the above features . 
complementarity with the nucleic acid encoding GHR . In 1 The present disclosure also provides for use of a GH 
another embodiment , the oligonucelotide has at least 95 % variant and an oligonucleotide 8 to 80 nucleobases in length 
complementarity , for example , 96 % , 97 % , 98 % , or 99 % targeted to a nucleic acid encoding GHR in the manufacture 
complementarity with the nucleic acid encoding GHR . of a medicament for the treatment or prevention of a disease 

In one embodiment , the oligonucelotide comprises at least caused by and / or associated with an increased level of IGF - I . 
an 8 consecutive nucleobase portion of SEO ID NO : 6 . 7 . 8 . 20 In one embodiment , the level of serum / plasma IGF - I is 
9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 21 , 22 , 23 , 24 , 25 , reduced . 
26 , 27 , 29 , 30 , 31 , 32 , 33 , 34 , 35 , 36 , 37 , 38 , 39 , 40 , 41 , 42 , In one embodiment , the disease is acromegaly , diabetic 
43 , 44 , 45 , 46 , 47 , 48 , 49 , 50 , 51 , 52 , 53 , 54 , 55 , 56 , 57 , 58 , retinopathy , diabetic nephropathy , or an IGF - I positive can 
60 , 61 , 62 , 63 , 64 , 65 , 66 , 68 , 69 , 70 , 71 , 72 , 73 , 74 , 75 , 76 , cer such as prostate , myeloma , lung , breast , or colon cancer . 
78 , 79 , 80 , or 81 . 25 The GH variant , the GHR and the oligonucleotide may be 

In another embodiment , the oligonucelotide consists of further characterized by any one of the above features . 
the nucleobase sequence of SEQ ID NOs : 6 , 7 , 8 , 9 , 10 , 11 , The present disclosure also provides for use of a GH 
12 , 13 , 14 , 15 , 16 , 17 , 18 , 19 , 21 , 22 , 23 , 24 , 25 , 26 , 27 , 29 , variant and an oligonucleotide 8 to 80 nucleobases in length 
30 , 31 , 32 , 33 , 34 , 35 , 36 , 37 , 38 , 39 , 40 , 41 , 42 , 43 , 44 , 45 , targeted to a nucleic acid encoding GHR in the manufacture 
46 , 47 , 48 , 49 , 50 , 51 , 52 , 53 , 54 , 55 , 56 , 57 , 58 , 60 , 61 , 62 , 30 of a medicament for reducing the level of IGF - I in a subject . 
63 , 64 , 65 , 66 , 68 , 69 , 70 , 71 , 72 , 73 , 74 , 75 , 76 , 78 , 79 , 80 , The GH variant , the GHR and the oligonucleotide may be or 81 . further characterized by any one of the above features . In one embodiment , the oligonucleotide consists of the The present disclosure also provides for a composition nucleobase sequence of SEQ ID NO : 6 . 

In one embodiment , the oligonucleotide specifically 35 compr 35 comprising a GH variant and an oligonucleotide 8 to 80 
hybridises with a region encoding GHR , wherein the region nucleobases in length targeted to a nucleic acid encoding 

GHR for the treatment or prevention of a disease caused by comprises a translation initiation codon , a termination 
codon , a coding region , a 5 ' untranslated region , a 3 ' untrans and / or associated with an increased level of IGF - I . 
lated region , an intron : exon junction or an exon : intron The GH variant , the GHR and the oligonucleotide may be 
junction . In one embodiment , the region comprises at least 40 further characterized by any one of the above features . 
an 8 consecutive nucleobase portion of a sequence selected The present disclosure also provides for a composition 
from SEQ ID NOs : 84 - 154 . comprising a GH variant and an oligonucleotide 8 to 80 

In one embodiment , the oligonucleotide comprises at least nucleobases in length targeted to a nucleic acid encoding 
an 8 consecutive nucleobase portion complementary to a GHR for reducing the level of IGF - I in a subject . 
region of SEQ ID NO : 4 selected from the group consisting 45 The GH variant . the GHR and the oligonucleotide may be 
of nucleotides 260 - 339 , 332 - 351 and 344 - 423 of SEQ ID further characterized by any one of the above features . NO : 4 . 

In one embodiment , the oligonucleotide inhibits the Any embodiment herein shall be taken to apply mutatis 
expression of GHR and / or growth hormone binding protein mutandis to any other embodiment unless specifically stated 
( GHBP ) by at least 15 , 16 , 17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 , 25 , 50 otherwise . 
26 , 27 , 28 , 29 , 30 , 31 , 32 , 33 , 34 , 35 , 36 , 37 , 38 , 39 , 40 , 41 , The invention is hereinafter described by way of the 
42 , 43 , 44 , or 45 % . following non - limiting Examples and with reference to the 

In one embodiment , the oligonucleotide comprises at least accompanying Figures . 
one modified internucleoside linkage , sugar moiety , or 
nucleobase . The oligonucleotide may , for example , com - 55 KEY TO THE SEQUENCE LISTING 
prise at least one 2 - O - methoxyethyl sugar moiety and / or at 
least one phosphorothioate internucleoside linkage and / or at SEQ ID NO : 1 Wild - type human growth hormone ( hGH ) least one 5 - methylcytosine . nucleotide sequence In one embodiment , the oligonucleotide consists of 20 
linked nucleosides , wherein the oligonucleotide consists of 60 SEQ ID NO : 2 Wild - type hGH polypeptide sequence 
a nucleobase of SEQ ID NO : 6 ; and wherein the oligonucle SEQ ID NO ; 3 Somavert polypeptide sequence 
otide consists of a ten deoxynucleotide region flanked on SEO ID NO : 4 Human growth hormone receptor ( hGHR ) 
both the 5 ' end and the 3 ' end of said ten deoxynucleotide cDNA sequence 
region with five 2 - O - ( 2 - methoxyethyl ) nucleotides , and SEQ ID NO : 5 hGHR gene sequence wherein each internucleoside linkage in the oligonucleotide 65 
is a phosphorothioate linkage , and wherein each cytosine in SEQ ID NO : 6 - 83 Oligonucleotides targeted to hGHR 
said oligonucleotide is a 5 - methylcytosine . SEQ ID NO : 84 - 154 Target sequences of hGHR 
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ac 

DETAILED DESCRIPTION OF THE The methods involve administration of a growth hormone 
INVENTION ( GH ) variant having GH antagonistic activity and an oligo 

nucelotide targeted to growth hormone receptor ( GHR ) to a 
General Techniques and Selected Definitions subject . The “ subject " can be any mammal , preferably a 

Unless specifically defined otherwise , all technical and 5 human . Although not wishing to be limited to the theory , the 
scientific terms used herein shall be taken to have the same oligonucleotide acts to inhibit GHR expression in said 
meaning as commonly understood by one of ordinary skill subject , whilst the GH variant acts to prevent GH binding to 
in the art ( e . g . , in antisense technology , recombinant tech the GHR , thereby reducing the level of IGF - I ( which is 

produced in response to GH signalling ) in the subject . nology , cell culture , molecular genetics , immunology , 10 Insulin - like growth factor I is a ubiquitous polypeptide immunohistochemistry , protein chemistry , and biochemis important in proliferation , having potent mitogenic effects try ) . on a broad range of cells , and important in cell survival , Unless otherwise indicated , the recombinant protein , cell regulating apoptosis on a broad range of cells . culture , and immunological techniques utilized in the pres Although not wishing to be limited to theory , the antisense 
ent disclosure are standard procedures , well known to those 15 oligonucleotide inhibits GHR expression at the RNA level 
skilled in the art . Such techniques are described and whilst the GH variant may increase GHR RNA by feedback 
explained throughout the literature in sources such as , J . inhibition . In one embodiment , the oligonucleotide also acts 
Perbal , A Practical Guide to Molecular Cloning , John Wiley to reduce growth hormone binding protein ( GHBP ) expres 
and Sons ( 1984 ) , J . Sambrook et al . , Molecular Cloning : A sion . The GHBP is the soluble extracellular portion of the 
Laboratory Manual , Cold Spring Harbour Laboratory Press 20 GH receptor , derived by alternative mRNA splicing of the 
( 1989 ) , T . A . Brown ( editor ) , Essential Molecular Biology : mRNA transcript ( in for example , mice and rats ) or pro 
A Practical Approach , Volumes 1 and 2 , IRL Press ( 1991 ) , teolytic cleavage of the GHR ( in for example , humans , cows 
D . M . Glover and B . D . Hames ( editors ) , DNA Cloning : A and pigs ) . 
Practical Approach , Volumes 1 - 4 , IRL Press ( 1995 and In one embodiment , the treatment reduces or prevents 
1996 ) , F . M . Ausubel et al . ( editors ) , Current Protocols in 25 occurrence of one or more symptoms of acromegaly , for 
Molecular Biology , Greene Pub . Associates and Wiley - example , reducing the increased serum IGF - I levels in 
Interscience ( 1988 , including all updates until present ) , E . acromegaly to normal levels , or reducing soft tissue swell 
Harlow and D . Lane ( editors ) , Antibodies : A Laboratory ing , enlargement of internal organs , extremities like over 
Manual , Cold Spring Harbour Laboratory ( 1988 ) , and J . E . growth of the jaw , enlargement of hands and feet , deepening 
Coligan et al . ( editors ) , Current Protocols in Immunology , 30 of the voice , thickening of skin , offensive body odor , articu 
John Wiley and Sons ( including all updates until present ) . lar cartilage problems , hyperphosphatemia , peripheral neu 

The term " and / or ” , for example , " X and / or Y ” shall be ropathies , higher blood pressure , diabetes , heart disease , and 
understood to mean either “ X and Y ” or “ X or Y ” and shall cancer . 
be taken to provide explicit support for both meanings or for In another embodiment , the treatment reduces or prevents 
either meaning . 35 occurrence of one or more symptoms of retinopathy , for 

As used herein , “ about ” or “ approximately ” shall gener - example , reducing new blood vessel formation and / or 
ally mean within 20 % , more preferably within 10 % , and edema , blurred , double , or distorted vision , or difficulty 
even more preferably within 5 % , of a given value or range . reading , floaters or spots in vision , loss of vision or a shadow 

Throughout this specification the word " comprise ” , or or veil across field of vision , pain , pressure , or constant 
variations such as " comprises ” or “ comprising ” , will be 40 redness of the eye . 
understood to imply the inclusion of a stated element , In another embodiment , the treatment reduces or prevents 
integer or step , or group of elements , integers or steps , but occurrence of one or more symptoms of diabetic nephropa 
not the exclusion of any other element , integer or step , or thy , for example glomerula filtration , microalbuminuria , 
group of elements , integers or steps . proteinuria , renal damage , swelling in the legs , nausea and 

Throughout this specification , unless specifically stated 45 vomiting , malaise , fatigue , headache , itching , frequent hic 
otherwise or the context requires otherwise , reference to a cups , unintended weight loss , swelling of the face , unin 
single step , composition of matter , group of steps or group tended weight gain due to fluid buildup , and high blood 
of compositions of matter shall be taken to encompass one pressure . 
and a plurality ( i . e . one or more ) of those steps , composi - In another embodiment , the treatment reduces the size 
tions of matter , group of steps or group of compositions of 50 and / or growth of a tumor or cancer ( such as prostate , 
matter . myeloma , lung , breast , or colon cancer ) and / or delays pro 
Treatment and Prevention of IGF - I Positive Diseases gression of the tumor or cancer ( such as prostate cancer ) 

The present invention provides methods useful in the from androgen responsive / dependent to androgen unrespon 
prevention and / or treatment of a disease , disorder , or con - sive / independent . Tumor or cancer size and / or growth may 
dition caused by and / or associated with an increased level of 55 be reduced , for example , by reducing the proliferation rate 
insulin - like growth factor I ( IGF - I ) . As used herein , the term of the tumor / cancer cells , increasing the apoptotic rate of the 
" treatment ” refers to administering a pharmaceutical com - tumor / cancer cells , modulating tumor / cancer cell signaling , 
position to effect an alteration or improvement of a disease , chemosensitization , and / or inhibiting adhesion , anchorage , 
disorder , or condition . As used herein , the term " prevention ” metastasis of the tumor / caner cells and / or transformation of 
refers to administering a pharmaceutical composition to stop 60 cells , for example , prostate cells . The treatment may , for 
or hinder the development of at least one symptom of a example , reduce IGF - I levels at the high end of the normal 
disease , disorder , or condition . The subject targeted for range to lower levels , and / or from the top quartile to the 2nd 
treatment is a mammal , preferably a human . As used herein , quartile , 3rd or 4th quartile , and / or from the 2nd quartile to the 
" an increased level of insulin - like growth factor I ( IGF - I ) " 3rd or 4th quartile as adjusted for age and sex . The treatment 
includes a level above the normal range or in the normal 65 may reduce endocrine , autocrine or paracrine levels of IGF - I 
range , for example , at the high end of the normal range , as antisense oligonucleotides and the GH variant may work 
adjusted for age and sex . in the tissues . 
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Growth Hormone Variant Having Growth Hormone Antago In one embodiment , the hGH variant comprises a G120 
nistic Activity amino acid deletion or substitution and amino acid substi 

The methods of the present disclosure rely on the use of tutions H18D , H21N , R167N , K168A , D1715 , K172R , 
growth hormone ( GH ) variants having GH antagonistic E174S , 1179T . In one embodiment , the hGH variant includes 
activity . In one example , the GH variant is a peptide or 5 the following set of amino acid substitutions : H18D , H21N , 
protein having a similarity in sequence and / or secondary G120K , R167N , K168A , D171S , K172R , E174S , 1179T . In 
structure to a vertebrate GH , including but not limited to , one embodiment , the hGH variant is Somavert® ( Pegviso 
mammalian growth hormones such as human and bovine mant for injection ) ( SEQ ID NO : 3 ) which is a protein with 
growth hormones . 191 amino acid residues to which several polyethylene 
GH is synthesized and secreted by the somatotroph cells 10 glycol ( PEG ) polymers are covalently bound ( van der Lely 

of the anterior pituitary gland . The GH gene consists of 5 et al . , 2001 ) . 
exons and 4 introns encoding a 217 - amino acid precursor Mutagenesis 
protein . The amino - terminal signal peptide is removed by The DNA sequence encoding GH can be mutated at one 
proteolysis , yielding the mature single chain 191 - amino acid or more selected codons . A mutation is defined as a substi 
polypeptide , with a molecular mass of 22 kDa . The 3 - di - 15 tution , deletion , or insertion of one or more nucleotides in 
mensional structure of human ( h ) GH and of GH from other the DNA encoding the GH that results in a change in the 
mammalian species was established by X - ray crystallogra amino acid sequence of the GH as compared with the 
phy ( Ultsch et al . , 1991 ; Ultsch et al . , 1993 ; de Vos et al . , wild - type sequence of the GH . Preferably , at least one amino 
1992 ) . The protein consists of four a - helices , with 20 - 30 acid is substituted with any other amino acid in one or more 
amino acid residues bound together by stretches of non - 20 regions of the protein . 
helical chains which are packed together in an antiparallel Site - specific mutagenesis ( Carter et al . , 1986 ; Zoller et al . , 
bundle ( Ultsch et al . , 1994 ) . It has been demonstrated that 1987 ) , cassette mutagenesis ( Wells et al . , 1985 ) , restriction 
the 4 alpha helix bundle GH possesses two non - identical selection mutagenesis ( Wells et al . , 1986 ) , or other known 
binding surfaces , but binds to similar receptor binding sites techniques can be performed on GH DNA to produce the 
in an ordered sequence , with the initial binding site possess - 25 variant DNA that encodes for the changes in the amino acid 
ing a higher affinity ( Site 1 ) ( WO 92 / 21029 ) . Site 2 binding sequence . 
is stabilized by a further inter - receptor interaction involving Oligonucleotide - mediated mutagenesis is the preferred 
the “ dimerization domain ” in the lower of the two cytokine method for preparing substitution , deletion , or insertion 
homology modules ( Cunningham et al . , 1991 ; de Vos et al . , variants of GH . The technique is well known in the art as 
1992 ; Chen et al . , 1997 ) . 30 described by Zoller et al . , 1987 . Briefly , an oligonucleotide 

In one embodiment , the GH variant comprises an alpha encoding the desired mutation is hybridized to a DNA 
helix having an amino acid sequence homology of at least template which comprises the single - stranded form of the 
about 50 % with the third alpha helix of a vertebrate GH . The wild - type DNA sequence for GH . After hybridization , a 
other alpha helices of the wild - type GH may be omitted if DNA polymerase is used to synthesize an entire second 
this can be done without loss of GH antagonist activity . The 35 complementary strand of the template , and thus incorporates 
use of the term “ antagonist ” is in a functional sense and is the oligonucleotide primer and codes for the selected altera 
not intended to limit the disclosure to compounds having a tion in the GH DNA , 
particular mechanism of action . Suitable GH variants are Generally , oligonucleotides of at least 25 nucleotides in 
described in U . S . Pat . Nos . 5 , 350 , 836 and 5 , 849 , 535 . length are used . Although smaller oligonucleotides can be 

Variant GH sequence notation defines the actual amino 40 employed , an optimal oligonucleotide has 12 to 15 nucleo 
acid substitutions in the GH variant . For a variant , substi - tides that are complementary to the template on either side 
tutions are indicated by a letter representing the wild - type of the nucleotide ( s ) coding for the mutation ( s ) . This ensures 
residue ( in single - letter code ) , a number indicating the that the oligonucleotide hybridizes properly to the single 
amino acid position in the wild - type sequence , and a second stranded DNA template molecule . The oligonucleotides are 
letter indicating the substituted amino acid residue . For 45 readily synthesized using techniques known in the art such 
example , G120K indicates a mutation in which glycine at as that described by Crea et al . , 1978 . 
position 120 is substituted with lysine . Multiple mutants are The DNA template can only be generated by those vectors 
indicated by a series of single mutants separated by commas . that are either derived from bacteriophage M13 vectors ( the 

In one embodiment , the growth hormone variant is an commercially available M13mp18 and M13mp19 vectors 
hGH variant . The DNA ( SEQ ID NO : 1 ) and amino acid 50 are suitable ) , or those vectors that contain a single - stranded 
( SEQ ID NO : 2 ) sequences of wild - type hGH have been phage origin of replication as described by Vieira and 
reported ( Goeddel et al . , 1979 ; Gray et al . , 1985 ) . Messing , 1987 . Thus , the DNA that is to be mutated must be 

In one embodiment , the hGH variant comprises a muta - inserted into one of these vectors in order to generate 
tion at amino acid Gly120 . Gly120 may be deleted or single - stranded template . Production of the single - stranded 
substituted with an amino acid . In one example , the amino 55 template is described in sections 4 . 21 - 4 . 41 of Sambrook et 
acid is selected from the group consisting of Arg , Trp , Pro , al . , supra . 
Lys and Leu . In a preferred example , the amino acid is Lys . To alter the wild - type DNA sequence , the oligonucleotide 
This mutation disrupts Site 2 binding . An hGH variant is hybridized to the single - stranded template under suitable 
comprising this mutation acts as an hGH antagonist . hybridization conditions . A DNA polymerizing enzyme , 

In a further embodiment , the hGH variant comprises the 60 usually the Klenow fragment of DNA polymerase I , is then 
following set of amino acid substitutions : H18D , H21N , added to synthesize the complementary strand of the tem 
R167N , K168A , D171S , K172R , E174S , 1179T . These sub - plate using the oligonucleotide as a primer for synthesis . A 
stitutions increase binding affinity for the hGH receptor at heteroduplex molecule is thus formed such that one strand of 
Site 1 . An hGH variant including this set of amino acid DNA encodes the mutated form , and the other strand ( the 
substitutions acts as an hGH agonist in the absence of an 65 original template ) encodes the wild - type GH . This hetero 
additional modification that disrupts binding to the hGHR at d uplex molecule is then transformed into a suitable host cell , 
Site 2 . usually a prokaryote such as Escherichia coli JM101 . After 



US 9 , 821 , 034 B2 
10 

the cells are grown , they are plated onto agarose plates and each side of the identified mutation site ( s ) ; however , this is 
screened using the oligonucleotide primer radiolabeled with not a requirement . If no such restriction sites exist , they can 
32 - phosphate to identify the bacterial colonies that contain be generated using the above - described oligonucleotide 
the mutated DNA . mediated mutagenesis method to introduce them at appro 

The method described immediately above can be modi - 5 priate locations in the GH DNA . After the restriction sites 
fied such that a homoduplex molecule is created wherein have been introduced into the plasmid , the plasmid is cut at 
both strands of the DNA contain the mutation ( s ) . The these sites to linearize it . A double - stranded oligonucleotide 
modifications are as follows : The single - stranded oligo - encoding the sequence of the DNA between the restriction 
nucleotide is annealed to the single - stranded DNA template sites but containing the desired mutation ( s ) is synthesized 
as described above . A mixture of three deoxyribonucle - 10 using standard procedures . The two strands are synthesized 
otides , deoxyriboadenosine ( ATP ) , deoxyriboguanosine separately and then hybridized together using standard tech 
( dGTP ) , and deoxyribothymidine ( dTTP ) is combined with niques . This double - stranded oligonucleotide is referred to 
a modified thio - deoxyribocytosine called dCTP - ( aS ) . This as the cassette . This cassette is designed to have 3 ' and 5 ' 
mixture is added to the template - oligonucleotide complex . ends that are compatible with the ends of the linearized 
Upon addition of DNA polymerase to this mixture , a strand 15 plasmid , such that it can be directly ligated to the plasmid . 
of DNA identical to the template except for the mutated This plasmid now contains the mutated DNA sequence of 
base ( s ) is generated . In addition , this new strand of DNA GH . 
contains dCTP - ( AS ) instead of dCTP , which serves to pro Of course , other methods can be employed to produce GH 
tect it from restriction endonuclease digestion . After the variants such as the in vitro chemical synthesis of the desired 
template strand of the double - stranded heteroduplex is 20 GH variant ( Barany et al . , The Peptides , E . Gross and J . 
nicked with an appropriate restriction enzyme , the template Meienhofer ( editors ) , Academic Press , New York ( 1979 ) 
strand can be digested with ExolII nuclease or another Volume 2 , pp . 3 - 254 ) . 
appropriate nuclease past the region that contains the site ( s ) Production of GH Variants 
to be mutagenized . The reaction is then stopped to leave a The GH variants can be conveniently produced by stan 
molecule that is only partially single - stranded . A complete 25 dard recombinant techniques . More specifically , a GH vari 
double - stranded DNA homoduplex is then formed using ant can be expressed using a vector - host cell system . 
DNA polymerase in the presence of all four deoxyribonucle The GH DNA can be inserted into an appropriate plasmid 
otide triphosphates , ATP , and DNA ligase . This homoduplex or vector that can subsequently be used to transform a host 
molecule can then be transformed into a suitable host cell cell . Prokaryotes are preferred for expressing DNA 
such as E . coli JM101 , as described above . 30 sequences to produce the GH variants . For example , E . coli 
Mutants with more than one amino acids to be substituted K12 strain 294 ( ATCC No . 31446 ) can be used , as well as 

can be generated in one of several ways . If the amino acids E . coli B , E . coli X1776 ( ATCC No . 31537 ) , E . coli c600 and 
are located close together in the polypeptide chain , they can 0600hfl , and E . coli W3110 ( F - , Y , prototrophic , ATCC No . 
be mutated simultaneously using one oligonucleotide that 27325 ) , Bacilli such as Bacillus subtilis , and other Entero 
codes for all of the desired amino acid substitutions . If 35 bacteriaceae such as Salmonella typhimurium or Serratia 
however , the amino acids are located some distance from marcescens , and various Pseudomonas species . A preferred 
each other ( separated by more than about ten amino acids ) , prokaryote is E . coli W3110 ( ATCC 27325 ) . When 
it is more difficult to generate a single oligonucleotide that expressed intracellularly in prokaryotes , the GH typically 
encodes all of the desired changes . Instead , one of two contains an N - terminal methionine or a formyl methionine 
alternative methods can be employed . 40 and is not glycosylated . When expressed extracellularly into 

In the first method , a separate oligonucleotide is generated the medium or the periplasm , the GH does not contain a 
for each amino acid to be substituted . The oligonucleotides N - terminal methionine . These examples are , of course , 
are then annealed to the single - stranded template DNA intended to be illustrative rather than limiting . 
simultaneously , and the second strand of DNA that is In addition to prokaryotes , eukaryotic organisms , such as 
synthesized from the template encodes all of the desired 45 yeast cultures , or cells derived from multicellular organisms , 
amino acid substitutions . The alternative method involves can be used . In principle , any such cell culture is workable . 
two or more rounds of mutagenesis to produce the desired However , interest has been greatest in vertebrate cells , and 
mutant . The first round is as described for the single mutants : propagation of vertebrate cells in culture has become a 
wild - type DNA is used for the template , an oligonucleotide repeatable procedure . Examples of such useful host cell lines 
encoding the first desired amino acid substitution ( s ) is 50 are VERO , HeLa , Chinese hamster ovary ( CHO ) , W138 , 
annealed to this template , and the heteroduplex DNA mol - BHK , COS - 7 , and MDCK cell lines . 
ecule is then generated . The second round of mutagenesis In general , plasmid vectors containing replication and 
utilizes the mutated DNA produced in the first round of control sequences that are derived from species compatible 
mutagenesis as the template . Thus , this template already with the host cell are used . The vector ordinarily carries a 
contains one or more mutations . The oligonucleotide encod - 55 replication site , as well as sequences that encode proteins 
ing the additional desired amino acid substitution ( s ) is then that are capable of providing phenotypic selection in trans 
annealed to this template , and the resulting strand of DNA formed cells . For example , E . coli can be transformed using 
now encodes mutations from both the first and second PBR322 , a plasmid derived from an E . coli species ( Mandel 
rounds of mutagenesis . This resultant DNA can be used as et al . , 1970 ) . Plasmid PBR322 contains genes for ampicillin 
a template in a third round of mutagenesis , and so on . 60 and tetracycline resistance and thus provides easy means for 

Cassette mutagenesis is also a preferred method for selection . One preferred vector is pB0475 . This vector 
preparing substitution , deletion , and insertion variants of contains origins of replication for phage and E . coli that 
DNA encoding GH . The method is based on that described allow it to be shuttled between such hosts , thereby facili 
by Wells et al . , 1985 . The starting material is a plasmid ( or tating mutagenesis and expression . “ Expression vector ” 
other vector ) comprising the GH DNA to be mutated . The 65 refers to a DNA construct containing a DNA sequence which 
nucleotide ( s ) in the GH DNA to be mutated are identified , is operably linked to a suitable control sequence capable of 
optimally , there is a unique restriction endonuclease site on effecting the expression of said DNA in a suitable host . Such 
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control sequences include a promoter to effect transcription , cally the GH variant is separated from host cell and / or 
an optional operator sequence to control such transcription , culture medium components that would interfere with pegy 
a sequence encoding suitable mRNA ribosome binding sites , lation , if desired , or with diagnostic or therapeutic use of the 
and sequences which control termination of transcription GH variant . 
and translation . The vector can be a plasmid , a phage 5 As a first step , the culture medium or cell lysate is usually 
particle , or simply a potential genomic insert . Once trans - centrifuged or filtered to remove cellular debris . The super 
formed into a suitable host , the vector can replicate and natant is then typically concentrated or diluted to a desired 
function independently of the host genome , or can , in some volume or diafiltered into a suitable buffer to condition the 
instances , integrate into the genome itself . In the present preparation for further purification . Further purification of 
specification , " plasmid ” and “ vector ” are sometimes used 10 the GH variant typically includes separating deamidated and 
interchangeably as the plasmid is the most commonly used clipped forms of the GH variant from the intact form . 
form of vector at present . However , use of other forms of In one variation of this embodiment , the GH variant is 
expression vectors which serve equivalent functions and purified ( 1 ) to a degree sufficient to obtain at least 15 
which are , or become , known in the art fall within the scope residues of N - terminal or internal amino acid sequence , 
of the present disclosure . 15 using a spinning cup sequenator , or ( 2 ) to homogeneity by 

" Operably linked ” when describing the relationship SDS - PAGE under non - reducing or reducing conditions 
between two DNA or polypeptide regions simply means that using Coomassie blue stain . 
they are functionally related to each other . For example , a Any of the following exemplary procedures can be 
presequence is operably linked to a peptide if it functions as employed for purification of a GH variant : affinity chroma 
a signal sequence , participating in the secretion of the 20 tography ; anion - or cation - exchange chromatography ( us 
mature form of the protein , most probably involving cleav - ing , e . g . , DEAE SEPHAROSE ) ; chromatography on silica ; 
age of the signal sequence . A promoter is operably linked to reverse phase HPLC ; gel filtration ( using , e . g . , SEPHADEX 
a coding sequence if it controls the transcription of the G - 75 ) ; hydrophobic interaction chromatography ; metal - che 
sequence ; a ribosome binding site is operably linked to a late chromatography ; ultrafiltration / diafiltration ; ethanol 
coding sequence if it is positioned so as to permit translation . 25 precipitation ; ammonium sulfate precipitation ; chromatofo 
Host cells containing a GH variant expression vector are cusing ; and displacement chromatography . 

cultured under conditions suitable for cell growth and for Conjugates 
expression of the GH variant . In particular , the culture GH variants useful in the methods of the present disclo 
medium contains appropriate nutrients and growth factors sure may be covalently attached ( hereinafter “ conjugated ” ) 
for the host cell employed . The nutrients and growth factors 30 to one or more chemical groups . Such conjugation produces 
required for growth of a selected host cell are , in many a GH variant conjugate having a greater actual molecular 
instances , well known or can be readily determined empiri - weight than the unmodified GH variant . As used herein , the 
cally by those skilled in the art . Suitable culture conditions term “ actual molecular weight ” refers to the molecular 
for mammalian host cells , for instance , are described in weight , as measured by mass spectrometry ( e . g . , matrix 
Mammalian Cell Culture , J . P . Mather ( editor ) , Plenum Press 35 assisted laser desorption ionization mass spectrometry ) . The 
( 1984 ) and Barnes and Sato , 1980 . actual molecular weight of the hGH variant conjugate is 

In addition , the culture conditions should allow transcrip - usually at least about 30 kDa ; preferably , in the range of 
tion , translation , and protein transport between cellular about 35 kDa to about 55 kDa , and more preferably , in the 
compartments . Factors that affect these processes are well - range of about 40 kDa to about 50 kDa . Generally , the actual 
known and include , for example , DNA / RNA copy number ; 40 molecular weight of the hGH variant conjugate does not 
factors that stabilize RNA ; nutrients , supplements , and tran - exceed 100 kDa . 
scriptional inducers or repressors present in the culture Chemical groups suitable for use in a GH variant conju 
medium ; temperature , pH , and osmolality of the culture ; and gate are preferably not significantly toxic or immunogenic , 
cell density . The adjustment of these factors to promote i . e . , any toxicity or immunogenicity observed with a GH 
expression in a particular vector - host cell system is within 45 variant conjugate is not significantly greater ( i . e . , less than 
the level of skill in the art . 50 % ) than any toxicity or immunogenicity observed with the 

The cell culture procedure employed in the production of corresponding unmodified GH variant . Typically , a chemical 
a GH variant can be any of a number of well - known group is selected that reduces toxicity and / or immunogenic 
procedures for large - or small - scale production of proteins . ity associated with the unmodified GH variant . In addition , 
These include , but are not limited to , the use of : a fluidized 50 the chemical group is conveniently selected to produce a GH 
bed bioreactor , a hollow fiber bioreactor , a roller bottle variant conjugate that can be stored and used under condi 
culture system , and a stirred tank bioreactor system . A GH tions suitable for storage and use of the unmodified GH 
variant can be produced , for instance , in a batch , fed - batch , variant . Exemplary chemical groups include carbohydrates , 
or continuous mode process . such as , for example , those carbohydrates that occur natu 
Methods for recovery of recombinant proteins produced 55 rally on glycoproteins , and non - proteinaceous polymers , 

as described above are well - known and vary depending on such as polyols . 
the expression system employed . For example , if , as is A polyol , for example , can be conjugated to a GH variant 
typical , the expression vector contains a signal sequence , the molecule at one or more amino acid residues , including 
GH variant is recovered from the culture medium or the lysine residues , as disclosed in WO 93 / 00109 . The polyol 
periplasm . Conveniently , the variant is secreted into the 60 employed can be any water - soluble poly ( alkylene oxide ) 
periplasmic space as a fully processed protein ( i . e . , lacking polymer and can have a linear or branched chain . Suitable 
the secretion signal sequence ) . However , the GH variant can polyols include those substituted at one or more hydroxyl 
also be expressed intracellularly and recovered from cell positions with a chemical group , such as an alkyl group 
lysates . having between one and four carbons . Typically , the polyol 

The GH variant can be purified from culture medium or 65 is a poly ( alkylene glycol ) , such as poly ( ethylene glycol ) 
a cell lysate by any method capable of separating the variant ( PEG ) , and thus , for ease of description , the remainder of the 
from components of the host cell or culture medium . Typi - discussion relates to an exemplary embodiment wherein the 
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polyol employed is PEG and the process of conjugating the cally increases incrementally with increasing degree of 
polyol to a GH variant is termed “ pegylation . ” However , pegylation . At higher degrees of pegylation , the increase in 
those skilled in the art recognize that other polyols , such as , half - life of a pegylated GH variant is believed to be partially 
for example , poly ( propylene glycol ) and polyethylene - poly offset by an increase in the dissociation constant ( Kd ) for 
propylene glycol copolymers , can be employed using the 5 Site 1 binding , indicating a decrease in Site 1 affinity . It is 
techniques for conjugation described herein for PEG . believed that this decrease in affinity is accompanied by a 

The average molecular weight of the PEG can range from corresponding decrease in potency , which is reflected in an about 500 to about 30 , 000 Da ; preferably , from about 1 , 000 increase in the concentration of conjugate required for 50 % to about 25 , 000 Da ; and more preferably , from about 4 , 000 maximal effect ( EC50 ) . As Site 1 binding is essential for GH to about 20 , 000 Da . In one embodiment , pegylation is 10 antagonist activity of the GH variant , increased pegylation carried out with PEG having an average molecular weight of reduces the potency of the GH variants . However , the about 5 , 000 Da ( hereinafter “ PEG ( 5000 ) ” ) . The reaction increase in half - life generally compensates for the reduction conditions are adjusted to maximize production of GH in potency , so that the in vivo efficacy of pegylated GH variant molecules conjugated to between about four and 
about six molecules of PEG ( 5000 ) . In another embodiment , 15 Vari 5 variants is believed to be comparable to , or better than , that 
pegylation is carried out with PEG having an average observed with the corresponding non - pegylated GH vari 
molecular weight of about 20 , 000 Da ( hereinafter “ PEG ( 20 , ants . Accordingly , one skilled in the art can readily deter 
000 ) ” ) under conditions adjusted to maximize production of mine a suitable degree of pegylation for a GH variant to 
GH molecules conjugated to one molecule of PEG ( 20 , 000 ) . produce a conjugate having a desirably increased half - life , 
In a variation of this embodiment , a branched - chain PEG 20 compared to the non - pegylated protein , yet retaining suffi 
having two chains of about 10 , 000 Da each is employed . cient potency to be efficacious in vivo . 

PEG preparations that are commercially available , and Usually , the half - life is increased at least about five - fold ; 
suitable for use in the present methods , are nonhomoge - preferably , at least about 10 - fold ; more preferably , at least 
neous preparations that are sold according to average about 50 - fold ; and most preferably , at least about 100 - fold . 
molecular weight . For example , PEG ( 5000 ) preparations 25 In addition , the degree and sites of pegylation are such that 
typically contain molecules that vary slightly in molecular the PEG - GH variant conjugate is capable of binding GHR at 
weight , usually + 500 Da . Site 1 , typically with a Kd of about 400 nM or lower ; 

A variety of methods for pegylating proteins have been preferably , with a Kd of 150 nM or lower ; and more 
described ( see , for example , U . S . Pat . No . 4 , 179 , 337 ) , preferably , with a Kd of 100 nM or lower , as measured by 
disclosing the conjugation of a number of hormones and 30 an equilibrium binding assay , such as that described in 
enzymes to PEG and polypropylene glycol to produce Spencer et al . , 1988 . 
physiologically active non - immunogenic compositions . The degree and sites of pegylation of a protein are 
Generally , a PEG having at least one terminal hydroxy group determined by ( 1 ) the number and reactivities of pegylation 
is reacted with a coupling agent to form an activated PEG sites ( i . e . , primary amines ) and ( 2 ) pegylation reaction 
having a terminal reactive group . This reactive group can 35 conditions . For example , wild - type hGH contains ten pri 
then react with the a - and c - amines of proteins to form a mary amines that are theoretically available to react with an 
covalent bond . Conveniently , the other end of the PEG activated PEG : the c - amino group of the N - terminal phe 
molecule can be “ blocked " with a non - reactive chemical nylalanine and the e - amino groups of nine lysines . However , 
group , such as a methoxy group , to reduce the formation of because some of the primary amines in hGH and the hGH 
PEG - crosslinked complexes of protein molecules . 40 variants are relatively unreactive , standard pegylation reac 

For pegylation of a GH variant , the activated PEG is one tions typically result in less than complete pegylation ( e . g . , 
that can react with the variant under conditions that do not seven or eight PEGs per molecule for wild - type hGH ) . 
destroy Site 1 binding activity . Furthermore , activated PEGS The sites of pegylation of a protein are also somewhat 
that introduce a toxic linking group into the conjugate are constrained by the reactivities of the various primary 
usually avoided . 45 amines . For example , a potential lysine in the Site 1 hor 

Suitable activated PEGs can be produced by a number of mone - receptor binding interface of a given hGH variant may 
conventional reactions . For example , an N - hydroxysuccin - be relatively unreactive with a PEG . Thus , such moderately 
imide ester of a PEG ( M - NHS - PEG ) can be prepared from pegylated hGH variants , having of the order of four to six 
PEG - monomethyl ether by reaction with N , N - dicyclohex - PEGs per variant molecule , may retain the ability to bind 
ylcarbodiimide ( DCC ) and N - hydroxysuccinimide ( NHS ) , 50 GH receptor at Site 1 , despite the presence of a potential 
according to the method of Buckmann and Merr , 1981 . pegylation site at this binding interface . In one embodiment , 

In addition , a PEG terminal hydroxy group can be con the hGH variant comprises a phenylalanine at position 1 and 
verted to an amino group , for example , by reaction with lysines at positions 38 , 120 , 140 and 158 conjugated to PEG . 
thionyl bromide to form PEG - Br , followed by aminolysis Standard mutagenesis techniques can be used to alter the 
with excess ammonia to form PEG - NH2 . The PEG - NH , is 55 number of lysines in the protein . Thus , to the extent that 
then conjugated to the protein of interest using standard amino acid substitutions introduce or replace lysines , GH 
coupling reagents , such as Woodward ' s Reagent K . Further variants of the present disclosure can contain a greater or 
more , a PEG terminal – CH , OH group can be converted to lesser number of potential pegylation sites than wild - type 
an aldehyde group , for example , by oxidation with MnO2 . GH . In one embodiment , the hGH variant comprises nine 
The aldehyde group is conjugated to the protein by reductive 60 potential pegylation sites ( Phel , Lys38 , Lys41 , Lys70 , 
alkylation with a reagent such as cyanoborohydride . Lys115 , Lys120 , Lys140 , Lys145 , Lys158 ) . 

Alternatively , activated PEGs suitable for use in the Furthermore , amino acid substitutions introducing or 
present methods can be purchased . replacing lysines alter the locations of potential pegylation 

The degree of pegylation of a GH variant can be adjusted sites . For example , the replacement of G120 with lysine 
to provide a desirably increased in vivo half - life , compared 65 provides an additional potential pegylation site in Site 2 , 
to the corresponding non - pegylated GH variant . It is which if pegylated is expected to impair any residual bind 
believed that the half - life of a pegylated GH variant typi - ing at this site . 
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The degree and sites of pegylation can also be manipu specifically hybridizable . An antisense compound is specifi 
lated by adjusting reaction conditions , such as the relative cally hybridizable when binding of the antisense compound 
concentrations of the activated PEG and the protein as well to the target nucleic acid interferes with the expression of the 
as the pH . Suitable conditions for a desired degree of target nucleic acid and there is a sufficient degree of comple 
pegylation can be determined empirically . 5 mentarity to avoid non - specific binding of the antisense 

A composition containing a pegylated GH variant for use compound to non - target sequences under conditions in 
in a therapeutic formulation can be heterogeneous or homo which specific binding is desired , for example , under physi geneous , i . e . , containing multiple or single pegylated GH ological conditions in the case of therapeutic treatment . variants . Typically , the composition contains at least 70 % The term " stringent hybridization conditions ” or “ strin one or two forms of pegylated GH variants ; preferably , at 10 gent conditions ” as used herein refers to conditions under least 80 % one or two forms ; and more preferably , at least which the antisense compound will hybridize to its target 90 % one or two forms . 
Antisense Compounds to Growth Hormone Receptor sequence , but to a minimal number of other sequences . 

The methods of the present disclosure rely on the use of of Stringent conditions are sequence - dependent and will be 
an antisense compound to growth hormone receptor ( GHR ) 15 different in different circumstances . Stringent condition 
to modulate growth hormone ( GH ) signalling or the GH / in under which the antisense compound hybridizes to a target 
sulin - like growth factor - 1 ( IGF - 1 ) axis , particularly the sequence is determined by the nature and composition of the 
expression of GHR and / or IGF - I . Preferably , the antisense antisense compound and the assays in which it is being 
compound is an oligonucleotide . However , other oligomeric investigated . 
antisense compounds , including but not limited to oligo - 20 “ Complementary ” as used herein , refers to the capacity 
nucleotide mimetics are contemplated . for precise pairing between a nucleobase of the antisense 

Hybridization of an antisense compound with its target compound and the target nucleic acid . For example , if a 
nucleic acid is generally referred to as “ antisense ” . Hybrid nucleobase at a certain position of the antisense compound 
ization of the antisense compound with its target nucleic acid is capable of hydrogen bonding with a nucleobase at a 
inhibits the function of the target nucleic acid . Such " anti - 25 certain position of the target nucleic acid , then the position 
sense inhibition ” is typically based upon hydrogen bonding - of hydrogen bonding between the antisense compound and 
based hybridization of the antisense compound to the target the target nucleic acid is considered to be a complementary 
nucleic acid such that the target nucleic acid is cleaved , position . The antisense compound may hybridize over one 
degraded , or otherwise rendered inoperable . The functions or more segments , such that intervening or adjacent seg 
of target DNA to be interfered with can include replication 30 ments are not involved in the hybridization event ( e . g . , a 
and transcription . Replication and transcription , for l oop structure or hairpin structure ) . In one embodiment , the 
example , can be from an endogenous cellular template , a antisense compound comprises at least 70 % sequence 
vector , a plasmid construct or otherwise . The functions of complementarity to a target region within the target nucleic 
RNA to be interfered with can include functions such as acid . For example , an antisense compound in which 18 of 20 
translocation of the RNA to a site of protein translation , 35 nucleobases are complementary to a target region within the 
translocation of the RNA to sites within the cell which are target nucleic acid , and would therefore specifically hybrid 
distant from the site of RNA synthesis , translation of protein ize , would represent 90 % complementarity . In this example , 
from the RNA , splicing of the RNA to yield one or more the remaining noncomplementary nucleobases may be clus 
RNA species , and catalytic activity or complex formation tered or interspersed with complementary nucleobases and 
involving the RNA which may be engaged in or facilitated 40 need not be contiguous to each other , or to complementary 
by the RNA . nucleobases . As such , an antisense compound which is 18 

“ Hybridization ” as used herein means pairing of comple nucleobases in length having 4 non - complementary nucle 
mentary bases of the oligonucleotide and target nucleic acid . obases which are flanked by 2 regions of complete comple 
Base pairing typically involves hydrogen bonding , which mentarity with the target nucleic acid would have 77 . 8 % 
may be Watson - Crick , Hoogsteen or reversed Hoogsteen 45 overall complementarity with the target nucleic acid and 
hydrogen bonding , between complementary nucleoside or would thus , fall within the scope of the present disclosure . 
nucleotide bases ( nucleobases ) . Guanine ( G ) and cytosine Percent complementarity of an antisense compound with a 
( C ) are examples of complementary nucleobases which pair region of a target nucleic acid can be determined routinely 
through the formation of 3 hydrogen bonds . Adenine ( A ) and using BLAST programs ( basic local alignment search tools ) 
thymine ( T ) are examples of complementary nucleobases 50 and PowerBLAST programs known in the art ( Altschul et 
which pair through the formation of 2 hydrogen bonds . al . , 1990 ; Zhang and Madden , 1997 ) . 
Hybridization can occur under varying circumstances . Antisense Oligonucleotides 

A “ nucleoside ” is a base - sugar combination . The base The present disclosure provides for use of an antisense 
portion of the nucleoside is normally a heterocyclic base . oligonucleotide for inhibiting expression of a growth hor 
The two most common classes of such heterocyclic bases 55 mone receptor ( GHR ) . 
are the purines and the pyrimidines . “ Nucleotides ” are The term “ inhibits ” as used herein means any measurable 
nucleosides that further include a phosphate group cova - decrease ( e . g . , 10 % , 20 % , 50 % , 90 % , or 100 % ) in GHR 
lently linked to the sugar portion of the nucleoside . For those expression . 
nucleosides that include a pentofuranosyl sugar , the phos - As used herein , the term “ oligonucleotide ” refers to an 
phate group can be linked to either the 2 " , 3 ' or 5 ' hydroxyl 60 oligomer or polymer of RNA or DNA or mimetics , chime 
moiety of the sugar . ras , analogs and homologs thereof . This term includes 

" Specifically hybridizable ” and “ complementary ” are oligonucleotides composed of naturally occurring nucle 
terms which are used to indicate a sufficient degree of obases , sugars and covalent internucleoside ( backbone ) link 
complementarity such that stable and specific binding occurs ages , as well as oligonucleotides having non - naturally 
between the antisense compound and target nucleic acid . It 65 occurring portions which function similarly . Such modified 
is understood that the antisense compound need not be 100 % or substituted oligonucleotides are often preferred over 
complementary to its target nucleic acid sequence to be native forms because of desirable properties such as , for 
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example , enhanced cellular uptake , enhanced affinity for the a phosphorus atom in the backbone and those that do not 
target nucleic acid and increased stability in the presence of have a phosphorus atom in the backbone . 
nucleases . Modified oligonucleotide backbones containing a phos 

In forming oligonucleotides , phosphate groups covalently phorus atom therein include , for example , phosphorothio 
link adjacent nucleosides to one another to form a linear 5 ates , chiral phosphorothioates , phosphorodithioates , phos 
polymeric compound . In turn , the respective ends of this photriesters , aminoalkylphosphotriesters , methyl and other 
linear polymeric compound can be further joined to form a alkyl phosphonates including 3 ' - alkylene phosphonates , 
circular compound ; however , linear compounds are gener - 5 ' - alkylene phosphonates and chiral phosphonates , phosphi 
ally preferred . In addition , linear compounds may have nates , phosphoramidates including 3 ' - amino phosphorami 
internal nucleobase complementarity and may therefore fold 10 date and aminoalkylphosphoramidates , thionophosphorami 
in a manner so as to produce a fully or partially double dates , thionoalkylphosphonates , 
stranded compound . With regard to oligonucleotides , the thionoalkylphosphotriesters , selenophosphates , and borano 
phosphate groups are commonly referred to as forming the phosphates having normal 3 ' - 5 ' linkages , 2 - 5 ' linked analogs 
internucleoside backbone of the oligonucleotide . The nor - of these , and those having inverted polarity wherein one or 
mal linkage or backbone of RNA and DNA is a 3 ' to 5 * 15 more internucleotide linkages is a 3 ' to 3 ' , 5 % to 5 ' or 2 to 2 
phosphodiester linkage . linkage . 

Antisense oligonucleotides useful in the methods of the Oligonucleotides having inverted polarity comprise a 
present disclosure include , for example , ribozymes , siRNA single 3 ' to 3 ' linkage at the 3 ' - most internucleotide linkage , 
external guide sequence ( EGS ) oligonucleotides , alternate that is , a single inverted nucleoside residue which may be 
splicers , primers , probes , and other oligonucleotides which 20 abasic ( the nucleobase is missing or has a hydroxyl group in 
hybridize to at least a portion of the target nucleic acid . place thereof ) . Various salts , mixed salts and free acid forms 

Antisense oligonucleotides may be administered in the are also included . 
form of single - stranded , double - stranded , circular or hairpin Representative United States patents that teach the prepa 
and may contain structural elements such as internal or ration of the above phosphorus - containing linkages include , 
terminal bulges or loops . Once administered , the antisense 25 but are not limited to , U . S . Pat . Nos . 3 , 687 , 808 , 4 , 469 , 863 , 
oligonucleotides may elicit the action of one or more 4 , 476 , 301 , 5 , 023 , 243 , 5 , 177 , 196 , 5 , 188 , 897 , 5 , 264 , 423 , 
enzymes or structural proteins to effect modification of the 5 , 276 , 019 , 5 , 278 , 302 , 5 , 286 , 717 , 5 , 321 , 131 , 5 , 399 , 676 , 
target nucleic acid . 5 , 405 , 939 , 5 , 453 , 496 , 5 , 455 , 233 , 5 , 466 , 677 , 5 , 476 , 925 , 
One non - limiting example of such an enzyme is RNAse 5 , 519 , 126 , 5 , 536 , 821 , 5 , 541 , 306 , 5 , 550 , 111 , 5 , 563 , 253 , 

H , a cellular endonuclease which cleaves the RNA strand of 30 5 , 571 , 799 , 5 , 587 , 361 , 5 , 194 , 599 , 5 , 565 , 555 , 5 , 527 , 899 , 
an RNA : DNA duplex . It is known in the art that single 5 , 721 , 218 , 5 , 672 , 697 and 5 , 625 , 050 . 
stranded antisense compounds which are “ DNA - like ” elicit Modified oligonucleotide backbones that do not include a 
RNAse H . Activation of RNase H therefore results in phosphorus atom therein include , for example , backbones 
cleavage of the RNA target , thereby greatly enhancing the formed by short chain alkyl or cycloalkyl internucleoside 
efficiency of oligonucleotide - mediated inhibition of gene 35 linkages , mixed heteroatom and alkyl or cycloalkyl inter 
expression . Similar roles have been postulated for other nucleoside linkages , or one or more short chain hetero 
ribonucleases , such as those in the RNase III and ribonu - atomic or heterocyclic internucleoside linkages . These 
clease L family of enzymes . include those having morpholino linkages ( formed in part 

The introduction of double - stranded RNA ( dsRNA ) mol from the sugar portion of a nucleoside ) ; siloxane backbones ; 
ecules , has been shown to induce potent and specific anti - 40 sulfide , sulfoxide and sulfone backbones ; formacetyl and 
sense - mediated reduction of the function of a gene or its thioformacetyl backbones ; methylene formacetyl and thio 
associated gene products . This phenomenon occurs in both formacetyl backbones ; riboacetyl backbones ; alkene con 
plants and animals and is believed to have an evolutionary taining backbones ; sulfamate backbones ; methyleneimino 
connection to viral defense and transposon silencing . and methylenehydrazino backbones ; sulfonate and sulfona 

The first evidence that dsRNA could lead to gene silenc - 45 mide backbones ; amide backbones , and others having mixed 
ing in animals came in 1995 from work in the nematode , N , O , S and CH , component parts . 
Caenorhabditis elegans ( Guo and Kempheus , 1995 ) . Mont Representative United States patents that teach the prepa 
gomery et al . ( 1998 ) have shown that the primary interfer - ration of the above oligonucleotides include , but are not 
ence effects of dsRNA are posttranscriptional . The posttran limited to , U . S . Pat . Nos . 5 , 034 , 506 , 5 , 166 , 315 , 5 , 185 , 444 , 
scriptional antisense mechanism defined in Caenorhabditis 50 5 , 214 , 134 , 5 , 216 , 141 , 5 , 235 , 033 , 5 , 264 , 562 , 5 , 264 , 564 , 
elegans resulting from exposure to double - stranded RNA 5 , 405 , 938 , 5 , 434 , 257 , 5 , 466 , 677 , 5 , 470 , 967 , 5 , 489 , 677 , 
( dsRNA ) has since been designated RNA interference 5 , 541 , 307 , 5 , 561 , 225 , 5 , 596 , 086 , 5 , 602 , 240 , 5 , 610 , 289 , 
( RNAi ) . This term has been generalized to mean antisense - 5 , 602 , 240 , 5 , 608 , 046 , 5 , 610 , 289 , 5 , 618 , 704 , 5 , 623 , 070 , 
mediated gene silencing involving the introduction of 5 , 663 , 312 , 5 , 633 , 360 , 5 , 677 , 437 , 5 , 792 , 608 , 5 , 646 , 269 and 
dsRNA leading to the sequence - specific reduction of endog - 55 5 , 677 , 439 . 
enous targeted mRNA levels ( Fire et al . , 1998 ) . It has been Modified Sugar and Internucleoside Linkages 
shown that it is , in fact , the single - stranded RNA oligomers Antisense compounds useful in the methods of the present 
of antisense polarity of the dsRNAs which are the potent disclosure include oligonucleotide mimetics where both the 
inducers of RNAi ( Tijsterman et al . , 2002 ) . sugar and the internucleoside linkage ( i . e . the backbone ) of 

A person having ordinary skill in the art could , without 60 the nucleotide units are replaced with novel groups . The 
undue experimentation , identify antisense oligonucleotides nucleobase units are maintained for hybridization with the 
useful in the methods of the present disclosure . target nucleic acid . 
Modified Internucleoside Linkages ( Backbones ) An oligonucleotide mimetic that has been shown to have 

Antisense compounds useful in the methods of the present excellent hybridization properties is referred to as a peptide 
disclosure include oligonucleotides having modified back - 65 nucleic acid ( PNA ) . In PNA compounds , the sugar - back 
bones or non - natural internucleoside linkages . Oligonucle - bone of an oligonucleotide is replaced with an amide con 
otides having modified backbones include those that retain taining backbone , in particular , an aminoethylglycine back 
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20 
bone . The nucleobases are retained and are bound directly or ( up ) position or ribo ( down ) position . In one embodiment a 
indirectly to aza nitrogen atoms of the amide portion of the 2 ' - arabino modification is 2 - F . 
backbone . Representative United States patents that teach Similar modifications may also be made at other positions 
the preparation of PNA compounds include , but are not on the oligonucleotide , particularly the 3 ' position of the 
limited to , U . S . Pat . Nos . 5 , 539 , 082 , 5 , 714 , 331 , and 5 , 719 , 5 sugar on the 3 ' terminal nucleotide or in 2 - 5 ' linked oligo 
262 . Further teaching of PNA compounds can be found in nucleotides and the 5 ' position of the 5 ' terminal nucleotide . 
Nielsen et al . , 1991 . Oligonucleotides may also have sugar mimetics , such as 

The antisense compounds useful in the methods of the cyclobutyl moieties in place of the pentofuranosyl sugar . 
present disclosure also include oligonucleotides with phos - Representative United States patents that teach the prepa 
phorothioate backbones and oligonucleotides with heteroa - ration of such modified sugar structures include , but are not 
tom backbones , for example , - CH2 - NH - O - CH2 - , limited to , U . S . Pat . Nos . 4 , 981 , 957 , 5 , 118 , 800 , 5 , 319 , 080 , 
- CH2 - N ( CH3 ) 0 CH2 – [ known as a methylene 5 , 359 , 044 , 5 , 393 , 878 , 5 , 446 , 137 , 5 , 466 , 786 , 5 , 514 , 785 , 

5 , 519 , 134 , 5 , 567 , 811 , 5 , 576 , 427 , 5 , 591 , 722 , 5 , 597 , 909 , ( methylimino ) or MMI backbone ] , CH - 0 – N ( CH3 ) 5 , 610 , 300 , 5 , 627 , 053 , 5 , 639 , 873 , 5 , 646 , 265 , 5 , 658 , 873 , CH , , CH - N ( CH2 ) - N ( CH3 ) CH — and O - N 15 5 , 670 , 633 , 5 , 792 , 747 , and 5 , 700 , 920 . ( CH3 ) - CH2 - CH2 — [ wherein the native phosphodiester A further modification of the sugar includes Locked 
backbone is represented as — O - P40 - CH2 - ] of U . S . Pat . Nucleic Acids ( LNAs ) in which the 2 - hydroxyl group is 
No . 5 , 489 , 677 , and the amide backbones of U . S . Pat . No . linked to the 3 ' or 4 ' carbon atom of the sugar ring , thereby 
5 , 602 , 240 . 20 forming a bicyclic sugar moiety . In one embodiment , the 

The antisense compounds useful in the methods of the linkage is a methylene ( CH2 - In group bridging the 2 ' 
present disclosure also include oligonucleotides having mor oxygen atom and the 4 ' carbon atom , wherein n is 1 or 2 . 
pholino backbone structures of U . S . Pat . No . 5 , 034 , 506 . LNAs and preparation thereof are described in WO 

98 / 39352 and WO 99 / 14226 . Modified Sugars 25 Natural and Modified Nucleobases 
Antisense compounds useful in the methods of the present Antisense compounds useful in the methods of the present 

disclosure include oligonucleotides having one or more disclosure include oligonucleotides having nucleobase 
substituted sugar moieties . modifications or substitutions . As used herein , " unmodified " 

Examples include oligonucleotides comprising one of the or " natural " nucleobases include the purine bases adenine 
following at the 2 ' position : OH ; F ; 0 - , 3 - , or N - alkyl ; 30 kul . 30 ( A ) and guanine ( G ) , and the pyrimidine bases thymine ( T ) , A cytosine ( C ) and uracil ( U ) . 0 - S - , or N - alkenyl ; 0 , 5 — or N - alkynyl ; or O - alkyl Modified nucleobases include other synthetic and natural O - alkyl , wherein the alkyl , alkenyl and alkynyl may be nucleobases such as , for example , 5 - methylcytosine ( 5 - me 
substituted or unsubstituted C , to C10 alkyl or C2 to Clo C ) , 5 - hydroxymethyl cytosine , xanthine , hypoxanthine , 
alkenyl and alkynyl . 35 2 - aminoadenine , 6 - methyl and other alkyl derivatives of 

In one embodiment , the oligonucleotide comprises one of adenine and guanine , 2 - propyl and other alkyl derivatives of 
the following at the 2 ' position : O [ ( CH2 ) O ] mCH3 , adenine and guanine , 2 - thiouracil , 2 - thiothymine and 2 - thio 
O ( CH2 ) , OCH3 , O ( CH2 ) NH2 , O ( CH2 ) - CH3 , O ( CH2 ) n cytosine , 5 - halouracil and cytosine , 5 - propynyl ( C = C — 
ONH2 , and O ( CH2 ) , ON [ ( CH2 ) , CH3 ) 2 , where n and m are CHz ) uracil and cytosine and other alkynyl derivatives of 40 
from 1 to about 10 . pyrimidine bases , 6 - azo uracil , cytosine and thymine , 5 - ura 

Further examples include of modified oligonucleotides cil ( pseudouracil ) , 4 - thiouracil , 8 - halo , 8 - amino , 8 - thiol , 
include oligonucleotides comprising one of the following at 8 - thioalkyl , 8 - hydroxyl and other 8 - substituted adenines and 
the 2 position : C , to C10 lower alkyl , substituted lower alkyl , guanines , 5 - halo particularly 5 - bromo , 5 - trifluoromethyl and 
alkenyl , alkynyl , alkaryl , aralkyl , O - alkaryl or O - aralkyl , 45 other 5 - substituted uracils and cytosines , 7 - methylguanine 
SH , SCH3 , OCN , CI , Br , CN , CF3 , OCF3 , SOCHZ , SO , CH3 , and 7 - methyladenine , 2 - F - adenine , 2 - amino - adenine , 8 - aza 
ONO2 , NO2 , N3 , NH2 , heterocycloalkyl , heterocycloalkaryl , guanine and 8 - azaadenine , 7 - deazaguanine and 7 - deazaade 
aminoalkylamino , polyalkylamino , substituted silyl , an nine and 3 - deazaguanine and 3 - deazaadenine . 
RNA cleaving group , a reporter group , an intercalator , a so Further modified nucleobases include tricyclic pyrimi 
group for improving the pharmacokinetic properties of an d ines , such as phenoxazine cytidine ( 1H - pyrimido [ 5 , 4 - b ] [ 1 , 
oligonucleotide , or a group for improving the pharmacody 4 ] benzoxazin - 2 ( 3H ) - one ) , phenothiazine cytidine ( 1H - py 
namic properties of an oligonucleotide , and other substitu - rimido [ 5 , 4 - b ] [ 1 , 4 ] benzothiazin - 2 ( 3H ) - one ) , G - clamps such 
ents having similar properties . as , for example , a substituted phenoxazine cytidine ( e . g . , 

In one embodiment , the modification includes 55 9 - ( 2 - aminoethoxy ) - H - pyrimido [ 5 , 4 - b ] [ 1 , 4 ] benzoxazin - 2 
2 ' - methoxyethoxy ( 2 ' - 0 _ CH _ CH _ OCHZ ( also known as ( 3H ) - one ) , carbazole cytidine ( 2H - pyrimido [ 4 , 5 - b ] indol - 2 
2 - 0 - ( 2 - methoxyethyl ) or 2 ' - MOE ) ( Martin et al . , 1995 ) , that one ) , pyridoindole cytidine ( H - pyrido [ 3 , 2 " : 4 , 5 ] pyrrolo [ 2 , 3 
is , an alkoxyalkoxy group . In a further embodiment , the 
modification includes 2 ' - dimethylaminooxyethoxy , that is , a Modified nucleobases may also include those in which the Modified nucleobases may also include those in which the 
O ( CH2 ) 2ON ( CH3 ) 2 group ( also known as 2 - DMAOE ) , or 60 purine or pyrimidine base is replaced with other hetero 2 - dimethylaminoethoxyethoxy ( also known in the art as 
2 - 0 - dimethyl - amino - ethoxy - ethyl or 2 - DMAEOE ) , that is , cycles , for example , 7 - deaza - adenine , 7 - deazaguanosine , 
2 ' - 0 CH ) 0 CH , N ( CH? ) , . . 2 - aminopyridine and 2 - pyridone . Further nucleobases 

Other modifications include 2 ' - methoxy ( 2 - 0 _ CH3 ) , include those disclosed in U . S . Pat . No . 3 , 687 , 808 , those 
2 ' - aminopropoxy ( 2 - OCH , CH , CH NH . ) . 2 ' - allyl ( 2 - 65 disclosed in J . I . Kroschwitz ( editor ) , The Concise Encyclo 
CH2CH = CH2 ) , 2 - O - allyl ( 2 - 0 CH2 - CH = CH , ) and pedia of Polymer Science and Engineering , pages 858 - 859 , 
2 ' - fluoro ( 2 - F ) . The 2 ' - modification may be in the arabino John Wiley and Sons ( 1990 ) , those disclosed by Englisch et 
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al . ( 1991 ) , and those disclosed by Y . S . Sanghvi , Chapter 15 : Pat . Nos . 4 , 828 , 979 , 4 , 948 , 882 , 5 , 218 , 105 , 5 , 525 , 465 , 
Antisense Research and Applications , pages 289 - 302 , S . T . 5 , 541 , 313 , 5 , 545 , 730 , 5 , 552 , 538 , 5 , 578 , 717 , 5 , 580 , 731 , 
Crooke , B . Lebleu ( editors ) , CRC Press , 1993 . 5 , 580 , 731 , 5 , 591 , 584 , 5 , 109 , 124 , 5 , 118 , 802 , 5 , 138 , 045 , 

Certain of these nucleobases are particularly useful for 5 , 414 , 077 , 5 , 486 , 603 , 5 , 512 , 439 , 5 , 578 , 718 , 5 , 608 , 046 , 
increasing the binding affinity of the oligonucleotide . These 5 4 , 587 , 044 , 4 , 605 , 735 , 4 , 667 , 025 , 4 , 762 , 779 , 4 , 789 , 737 , 
include 5 - substituted pyrimidines , 6 - azapyrimidines and 4 , 824 , 941 , 4 , 835 , 263 , 4 , 876 , 335 , 4 , 904 , 582 , 4 , 958 , 013 , 
N - 2 , N - 6 and 0 - 6 substituted purines , including 2 - amino 5 , 082 , 830 , 5 , 112 , 963 , 5 , 214 , 136 , 5 , 082 , 830 , 5 , 112 , 963 , 
propyladenine , 5 - propynyluracil and 5 - propynylcyto sine . 5 , 214 , 136 , 5 , 245 , 022 , 5 , 254 , 469 , 5 , 258 , 506 , 5 , 262 , 536 , 

5 , 272 , 250 , 5 , 292 , 873 , 5 , 317 , 098 , 5 , 371 , 241 , 5 , 391 , 723 , 5 - methylcytosine substitutions have been shown to increase 10 
nucleic acid duplex stability by 0 . 6 - 1 . 2° C . In one embodi 5 , 416 , 203 , 5 , 451 , 463 , 5 , 510 , 475 , 5 , 512 , 667 , 5 , 514 , 785 , 

5 , 565 , 552 , 5 , 567 , 810 , 5 , 574 , 142 5 , 585 , 481 , 5 , 587 , 371 , ment , these nucleobase substitutions are combined with 5 , 595 , 726 , 5 , 597 , 696 , 5 , 599 , 923 , 5 , 599 , 928 and 5 , 688 , 941 . 2 - O - methoxyethyl sugar modifications . Chimeric Compounds Representative United States patents that teach the prepa As would be appreciated by those skilled in the art , it is ration of certain of the above noted modified nucleobases as 15 not necessary for all positions in a given compound to be 
well as other modified nucleobases include , but are not uniformly modified and in fact , more than one of the 
limited to , U . S . Pat . Nos . 3 , 687 , 808 , 4 , 845 , 205 , 5 , 130 , 302 , aforementioned modifications may be incorporated in a 
5 , 134 , 066 , 5 , 175 , 273 , 5 , 367 , 066 , 5 , 432 , 272 , 5 , 457 , 187 , single oligonucleotide or even at a single nucleoside within 
5 , 459 , 255 , 5 , 484 , 908 , 5 , 502 , 177 , 5 , 525 , 711 , 5 , 552 , 540 , 20 an oligonucleotide . 
5 , 587 , 469 , 5 , 594 , 121 , 5 , 596 , 091 . 5 , 614 , 617 , 5 , 645 , 985 , Antisense compounds useful in the methods of the present 
5 , 830 , 653 , 5 , 763 , 588 , 6 , 005 , 096 , , 5 , 681 , 941 and 5 , 750 , 692 . disclosure include chimeric oligonucleotides . “ Chimeric oli 
Conjugates gonucleotides ” contain two or more chemically distinct 

Antisense compounds useful in the methods of the present regions , each made up of at least one monomer unit , that is , 
disclosure may be conjugated to one or more moieties or 25 a nucleotide in the case of an oligonucleotide compound . 
groups which enhance the activity , cellular distribution or These oligonucleotides typically contain at least one region 
cellular uptake of the antisense compound . wherein the oligonucleotide is modified so as to confer upon 

These moieties or groups may be covalently bound to the oligonucleotide increased resistance to nuclease degra 
functional groups such as primary or secondary hydroxyl 20 dation , increased cellular uptake , increased stability and / or 
groups . increased binding affinity for the target nucleic acid . An 

Exemplary moieties or groups include intercalators , additional region of the oligonucleotide may serve as a 
reporter molecules , polyamines , polyamides , polyethylene substrate for enzymes capable of cleaving RNA : DNA or 
glycols , polyethers , groups that enhance the pharmacody RNA : RNA hybrids . By way of example , RNAse H is a 

cellular endonuclease which cleaves the RNA strand of an namic properties of oligomers , and groups that enhance the 35 RNA : DNA duplex . Activation of RNase H , therefore , results pharmacokinetic properties of oligomers . Typical conjugate in cleavage of the RNA target , thereby greatly enhancing the groups include cholesterols , lipids , phospholipids , biotin , efficiency of oligonucleotide - mediated inhibition of gene phenazine , folate , phenanthridine , anthraquinone , acridine , expression . The cleavage of RNA : RNA hybrids can , in like 
fluoresceins , rhodamines , coumarins and dyes . 40 fashion , be accomplished through the actions of endoribo Moieties or groups that enhance the pharmacodynamic nucleases , such as RNAseL which cleaves both cellular and 
properties include those that improve uptake , enhance resis viral RNA . Cleavage of the RNA target can be routinely 
tance to degradation , and / or strengthen sequence - specific detected by gel electrophoresis and if necessary , associated 
hybridization with the target nucleic acid . nucleic acid hybridization techniques known in the art . 

Moieties or groups that enhance the pharmacokinetic 45 Chimeric antisense compounds useful in the methods of 
properties include those that improve uptake , distribution , the present disclosure may be formed as composite struc 
metabolism or excretion of the antisense compounds . tures of two or more oligonucleotides , modified oligonucle 

Representative moieties or groups are disclosed in PCT otides , and / or oligonucleotide mimetics . Such compounds 
US92 / 09196 and U . S . Pat . No . 6 , 287 , 860 . have also been referred to in the art as hybrids or gapmers . 

Moieties or groups include but are not limited to lipid > Representative United States patents that teach the prepa 
moieties such as a cholesterol moiety , cholic acid , a thio - ration of such hybrid structures include , but are not limited 
ether , for example , hexyl - S - tritylthiol , a thiocholesterol , an to , U . S . Pat . Nos . 5 , 013 , 830 , 5 , 149 , 797 , 5 , 220 , 007 , 5 , 256 , 
aliphatic chain , for example , dodecandiol or undecyl resi 775 , 5 , 366 , 878 , 5 , 403 , 711 , 5 , 491 , 133 , 5 , 565 , 350 , 5 , 623 , 065 , 
dues , a phospholipid , for example , di - hexadecyl - rac - glyc - 55 3 , 052 , 355 , 3 , 652 , 356 , and 3 , 700 , 922 . 
erol or triethylammonium 1 , 2 - di - O - hexadecyl - rac - glycero Exemplary Oligonucleotides 
3 - H - phosphonate , a polyamine or a polyethylene glycol In one embodiment , the antisense compound is a second 
chain , or adamantane acetic acid , a palmityl moiety , or an generation phosphorothioate backbone 2 ' - MOE - modified 
octadecylamine or hexylamino - carbonyl - oxycholesterol chimeric oligonucleotide gapmer designed to hybridize to 
moiety . 60 GHR mRNA . 

Exemplary oligonucleotides are shown in Table 1 . “ Target Antisense compounds useful in the methods of the present site ” indicates the first ( 5 ' - most ) nucleotide number on the disclosure may also be conjugated to active drug substances . particular target sequence to which the oligonucleotide 
Oligonucleotide - drug conjugates and their preparation are binds . “ % Inhib ” indicates the inhibitory effect on hGHR 

described in U . S . Ser . No . 09 / 334 , 130 . 65 mRNA levels by quantitative real - time PCR . Data are aver 
Representative United States patents that teach the prepa - ages from three experiments in which MCF7 cells were 

ration of such conjugates include , but are not limited to , U . S . treated with the antisense oligonucleotides . 
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TABLE 1 

Inhibition of human growth hormone receptor mRNA levels by chimeric 
phosphorothioate oligonucleotides having 2 ' - MOE wings and a 

deoxy gap 

TARGET 
SEO 

ID NO 
TARGET 
SITE 

SEQ 
ID NO ISIS # REGION SEQUENCE INHIB 

227452 Coding 332 0 
? tcagggcattctttccattc 79 

227453 Coding ? 337 cataatcaggqcattctttc 

5 227464 Coding ? 947 cctttaatctttggaactgg 000 
227468 Coding ? 1079 tcatcaatatctagctcaat 

227469 Coding 1124 cttagaagtctgtctgtgtc ü 10 

227475 Coding 1514 cctgctggtgtaatgtcgct 68 11 

227480 Coding 1724 atgtaaatgtcctcttggtt ö 12 4 
4 227481 Coding 1729 tggtgatgtaaatgtcctct 13 

227482 Coding ? 1734 ttctgtggtgatgtaaatgt ü 14 

227483 Coding 1739 ? aggctttctgtggtgatgta 15 75 
227484 Coding 1744 tggtaaggetttctgtggtg 3 16 ? 

227488 Coding 1922 agttggtctgtgctcacata 86 17 ? 

227489 Coding 1927 tttcagttggtctgtgcto 75 ? 5 18 
ù 

227490 Coding ? 1936 gcatgattttttcagttgg 19 

227499 3 ' UTR ? 2656 tataaaagggctttgtaaaa 14 20 

227500 3 ' UTR 4043 catagcagcaaagtagcaga 69 21 ? 

227501 3 ' UTR 4183 gctatttttggctatagaaa ? 64 22 

227502 3 ' UTR 4197 w 56 gattgaggtatttagct att ? 

272302 31 gatccatacctgtaggacct o 24 Start 
Codon 

272303 36 36 ccagagatccatacctatag 55 Start 
Codon 

25 

272304 Coding 115 tgctaaggatagctgctgtg 48 26 

272305 Coding 160 ttgtctttaggcctggatta ? 68 27 

272306 Coding 170 ttagaagaatttgtctttag ? 12 28 

272307 Coding ? 185 gtgaatttaggctccttaga 5 5 À 

272308 Coding 274 gctgtatgggtcctaggttc ? 57 30 

272309 Coding 362 taacagctgttttccccagc 5 ? 31 

272310 Coding 439 ? tttcatccactataccacca 76 32 

272311 Coding 468 ? ttqcactatttcatcaacaq 47 33 

272312 Coding 480 gggtggatctggttgcacta ? 34 u 7 

7 ? 272313 Coding ? 564 attgcgtggtgcttcccato 35 

272314 Coding 652 56 ? tagggtccatcattttccat 36 6 
o 272315 Coding 684 caatgagtacactggaactg 37 ? 

272316 Coding 752 aactcgccataatttccaga 64 ? 38 

272317 Coding 857 agcccaaatattccaaagat ? 39 65 
272318 Coding 913 tcagcattttaatcctttgo 55 ? 40 
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Inhibition of human growth hormone receptor mRNA levels by chimeric 
phosphorothioate oligonucleotides having 2 ' - MOE wings and a 

deoxy gap 

TARGET 
SEO 

ID NO 
TARGET 
SITE 

SEQ 
ID NO ISIS # REGION SEQUENCE INHIB 

272319 Coding ? 979 attttccttccttgaggaga 67 41 

272320 Coding 1000 ? agattgtgttcacctcctct 42 

272321 Coding ? 1053 aacccaagagtcatcactgt 64 

272322 Coding ? 1084 ctggctcatcaatatctago 84 44 

272323 Coding 1110 tgtgtctgattcctcagtct 45 

272324 Coding 1236 tatgtcattggcattgaaat 53 46 
r 

272325 Coding 1302 aaggcataagagatctgctt 47 4 
4 272326 Coding 1420 actcagctccttcagtagga 77 48 

272327 Coding ? 1560 ggacatccctgccttattet 60 49 

272328 Coding 1623 ? ggcattgtccataagga agt 50 85 u 

272329 Coding 1651 actttttggcatctgcctca 6 3 51 

272330 Coding 1656 gatgcactttttggcatctg 47 5 
a 

272331 Coding 1861 cagtcgcattgagtatgagg 67 53 

272332 Coding 1884 ? ctctttgtcaggcaagggca 54 75 
272333 Coding ? 1913 gtgctcacatagecacatga 72 55 

272334 1949 aagaaaggctaaggcatgat 56 Stop 
Codon 

272335 3 ' UTR 1973 aaatacgtagctcttgggaa 47 57 

272336 3 ' UTR ? 2196 caatcactgctactaaacag 58 

272337 3 ' UTR 2249 39 aaacatagccattcaatgct ? 59 

272338 3 ' UTR ? 2337 gtgctatggtttgcattcaa 78 

272339 3 ' UTR 4 2454 qttttacatatccaaactat 

272340 3 ' UTR 2853 catcaaccaagatttggtga 69 62 

272341 3 ' UTR 2988 gaggctatagatcttatctc 65 o 
w 

o 
272342 3 ' UTR 3271 tagtgagaaagaaagtttct 07 64 

272343 3 ' UTR 3765 aatgctctcaagaatgatgt 48 

272344 3 ' UTR ? 3980 acactcaattctaqcttttc 60 o 

272345 3 ' UTR ? 4011 catctattacaaataacatg o TA 272346 3 ' UTR 4057 ctcttggagaaaaccatago o 68 o 

o 272347 3 ' UTR 4097 totacactgatgatacttta 62 
272348 3 ' UTR 4120 cacagctttgaattgaatta 57 ? 

o 272349 3 ' UTR 4133 agtcttccaaacacacagct 71 8 

7 272350 3 ' UTR ? 4156 aggctgttgtgaaatagtaa ù 

272351 3 ' UTR 4170 atagaaatgttgtcaggctg ù 

272352 3 ' UTR 4218 ccaaaatgacattctgagac 77 74 

272353 3 ' UTR 4245 ataatggcttatgtggccac 72 5 

272354 intron 2571 agttatgtgaccctgattga 5 76 
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28 
Inhibition of human growth hormone receptor mRNA levels by chimeric 

phosphorothioate oligonucleotides having 2 ' - MOE wings and a 
deoxy gap 

TARGET 
SEO 
ID NO ISIS # REGION 

TARGET 
SITE 

SEQ 
ID NO SEQUENCE INHIB 

272355 0 5 6418 ttgagtgttcctaaaatgaa 24 77 intron : 
exon 

junction 

272356 intron 8405 0 atggaggctggaggttcaaa 78 63 
8 8 

272357 22712 tagggtccatctttcaagac 62 79 intron : 
exon 

junction 
272358 intron 25543 tctccagatagaatcta aac 3 80 

272359 intron 0 29755 tccaaatattctqqtacttt 72 81 

272360 29935 tattagttaccttgaggaga 0 82 o exon : 
intron 

junction 

272361 u 30267 attttccttcctagaaaata 10 8 3 intron : 
exon 

junction 

All oligonucelotides in Table 1 are chimeric oligonucle - solution of the phosphoramidite corresponding to that par 
otides ( " gapmers ” ) , 20 nucleotides in length , composed of a 30 ticular base position ( e . g . , for base2 : MOE - MeC amidite ) in 
central “ gap ” region consisting of ten 2 ' - deoxynucleotides , the presence of an activator ( e . g . , 1H - tetrazole ) . This results 
which is flanked on both sides ( 5 ' and 3 ' directions ) by in the formation of a phosphite triester linkage between the 
five - nucleotide " wings ” . The wings are composed of incoming nucleotide synthon and the support - bound oligo 
2 ' - methoxyethyl ( 2 ' - MOE ) nucleotides . The internucleoside nucleotide chain . After the coupling reaction , excess reagent 
( backbone ) linkages are phosphorothioate ( P = S ) through - > is removed from the support by washing with acetonitrile in 
out the oligonucleotide . All uracils are 5 - methyluracils preparation for the next reaction . 
( Meu ) . Typically , the oligonucleotide is synthesized using Sulfurization ( Reaction c ) 
2 - methoxyethyl modified thymidines not 5 - methyluracils . The newly formed phosphite triester linkage is converted 
All pyrimidines are C5 methylated ( i . e . , U , T , C are C5 40 to the corresponding [ O , O , O ) - trialkyl phosphorothioate 
methylated ) . triester by treatment with a solution of a sulfur transfer 

The oligonucleotide may be synthesized by a multi - step reagent ( e . g . , phenylacetyl disulfide ) . Following sulfuriza 
process that may be divided into two distinct operations : tion , excess reagent is removed from the support by washing 
solid - phase synthesis and downstream processing . In the with acetonitrile in preparation for the next reaction . 
first operation , the nucleotide sequence of the oligonucle - 45 Capping ( Reaction d ) 
otide is assembled through a computer - controlled solid - A small proportion of the 5 ' - hydroxy groups available in 
phase synthesizer . Subsequent downstream processing any given cycle fail to extend . Coupling of these groups in 
includes deprotection steps , preparative reversed - phase any of the subsequent cycles would result in formation of 
chromatographic purification , isolation and drying to yield process - related impurities ( “ DMT - on ( n - 1 ) - mers ” ) which are 
the oligonucleotide drug substance . The chemical synthesis 50 difficult to separate from the desired product . To prevent 
of the oligonucelotide utilizes phosphoramidite coupling formation of these impurities and to facilitate purification , a 
chemistry followed by oxidative sulfurization and involves " capping reagent ” ( e . g . , acetic anhydride and N - methylimi 
sequential coupling of activated monomers to an elongating dazole / acetonitrile / pyridine ) is introduced into the reactor 
oligomer , the 3 ' - terminus of which is covalently attached to vessel to give capped sequences . The resulting failure 
the solid support . 55 sequences ( “ DMT - off shortmers ” ) are separated from the 

Detritylation ( reaction a ) . desired product by reversed phase HPLC purification . After 
Each cycle of the solid - phase synthesis commences with the capping reaction , excess reagent is removed from the 

removal of the acid - labile 5 ' - 0 - 4 , 4 ' - dimethoxytrityl ( DMT ) support by washing with acetonitrile in preparation of the 
protecting group of the 5 ' terminal nucleoside of the support next reaction . 
bound oligonucleotide . This is accomplished by treatment 60 Reiteration of this basic four - step cycle using the appro 
with an acid solution ( e . g . , dichloroacetic acid ( DCA ) in priate protected nucleoside phosphoramidite allows assem 
toluene ) . Following detritylation , excess reagent is removed bly of the entire protected oligonucleotide sequence . 
from the support by washing with acetonitrile in preparation Backbone Deprotection ( Reaction e ) 
for the next reaction . Following completion of the assembly portion of the 

Coupling ( Reaction b ) 65 process the cyanoethyl groups protecting the ( 0 , 0 , O ) - tri 
Chain elongation is achieved by reaction of the 5 ' - hy - alkyl phosphorothioate triester internucleotide linkages are 

droxyl group of the support - bound oligonucleotide with a removed by treatment with a solution of triethylamine 
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( TEA ) in acetonitrile . The reagent and acrylonitrile gener - regions with a very short hydrophilic tail ( encoded by exon 
ated during this step are removed by washing the column 8A ) . In humans , cows , and pigs ( among others ) , no alter 
with acetonitrile . native RNA splicing is apparent but instead the GHBP is 

Cleavage from Support and Base Deprotection ( Reaction produced by proteolysis of the GHR . The GHBP appears to 
f ) be to modulate the level of circulating growth hormone 

Deprotection of the exocyclic amino groups and cleavage ( GH ) . 
of the crude product from the support is achieved by In one embodiment the GHR is a human GHR ( hGHR ) 
incubation with aqueous ammonium hydroxide ( reaction f ) . having a nucleotide sequence as shown in NM _ 000163 . 4 
Purification of the crude , 5 ' - O - DMT - protected product is ( SEQ ID NO : 4 ) or NG _ 011688 ( 4852 - 302955 ) ( SEQ ID 
accomplished by reversed phase HPLC . The reversed phase 10 NO : 5 ) . 
HPLC step removes DMT - off failure sequences . The elution The targeting process usually also includes determination 
profile is monitored by UV absorption spectroscopy . Frac of at least one target region , segment , or site within the target 
tions containing DMT - on oligonucleotide product are col nucleic acid for the antisense interaction to occur such that 
lected and analyzed . the desired effect , for example , inhibition of expression , will 

Acidic Deprotection ( Reaction g ) result . The term “ region " as used herein is defined as a 
Reversed phase HPLC fractions containing 5 - O - DMT - portion of the target nucleic acid having at least one iden 

protected oligonucleotide are pooled and transferred to a tifiable structure , function , or characteristic . Within regions 
precipitation tank . The products obtained from the purifica of the target nucleic acids are segments . “ Segments ” are 
tion of several syntheses are combined at this stage of the defined as smaller or sub - portions of regions within a target 
process . Purified DMT - on oligonucleotide is treated with 20 nucleic acid . “ Sites ” as used herein , means positions within 
acid ( e . g . , acetic acid ) to remove the DMT group attached to the target nucleic acid . 
the 5 ' terminus . After acid exposure for the prescribed time Since the " translation initiation codon ” is typically 
and neutralization , the oligonucleotide drug substance is 5 - AUG ( in transcribed mRNA molecules ; 5 ' - ATG in the 
isolated and dried . corresponding DNA molecule ) , the translation initiation 

Following the final acidic deprotection step , the solution 25 codon is also referred to as the “ AUG codon ” , the “ start 
is neutralized by addition of aqueous sodium hydroxide and codon ” or the “ AUG start codon ” . A minority of genes have 
the oligonucleotide drug substance is precipitated from a translation initiation codon having the RNA sequence 
solution by adding ethanol . The precipitated material is 5 ' - GUG , 5 - UUG , or 5 - CUG , and 5 ' - AUA , 5 ' - ACG and 
allowed to settle at the bottom of the reaction vessel and the 5 ' - CUG have been shown to function in vivo . Thus , the 
ethanolic supernatant decanted . The precipitated material is 30 terms “ translation initiation codon " and " start codon " can 
redissolved in purified water and the solution pH adjusted to encompass many codon sequences even though the initiator 
between pH 7 . 2 and 7 . 3 . The precipitation step is repeated . amino acid in each instance is typically methionine ( in 
The precipitated material is dissolved in water and the eukaryotes ) or formylmethionine ( in prokaryotes ) . It is also 
solution filtered through a 0 . 45 micron filter and transferred known in the art that eukaryotic and prokaryotic genes may 
into disposable polypropylene trays that are then loaded into 35 have two or more alternative start codons , any one of which 
a lyophilizer . The solution is cooled to - 50° C . Primary may be preferentially utilized for translation initiation in a 
drying is carried out at 25° C . for 37 hours . The temperature particular cell type or tissue , or under a particular set of 
is increased to 300° C . and a secondary drying step per - conditions . The terms “ start codon ” and “ translation initia 
formed for 5 . 5 hours . Following completion of the tion codon ” as used herein refer to the codon or codons that 
lyophilization process , the drug substance is transferred to 40 are used in vivo to initiate translation of an mRNA tran 
high density polyethylene bottles and stored at - 200° C . scribed from a gene encoding , for example , GHR , regardless 
Target Nucleic Acid of the sequence ( s ) of such codons . uchcodons . 

“ Targeting " an antisense compound to a particular nucleic “ translation termination codon " also referred to as a 
acid can be a multistep process . The process usually begins “ stop codon ” may have one of three RNA sequences : 
with the identification of a target nucleic acid whose func - 45 5 ' - UAA , 5 ' - UAG and 5 ' - UGA ( 5 ' - TAA , 5 ' - TAG and 5 ' - TGA , 
tion is to be modulated . In the present disclosure , the target respectively in the corresponding DNA molecule ) . The 
nucleic acid encodes growth hormone receptor ( GHR ) . The terms " translation termination codon ” and “ stop codon " as 
term “ target nucleic acid ” encompasses DNA encoding used herein refer to the codon or codons that are used in vivo 
GHR , RNA ( including pre - mRNA and mRNA or portions to terminate translation of an mRNA transcribed from a gene 
thereof ) transcribed from such DNA , and further , cDNA 50 encoding the GHR , regardless of the sequence ( s ) of such 
derived from such RNA . codons . 

The cDNA encoding the growth hormone receptor has The terms “ start codon region ” and “ translation initiation 
been cloned from many species . The receptor consists of an codon region ” refer to a portion of the mRNA or gene that 
extracellular hormone - binding region ( exons 2 - 7 ) , a single encompasses from about 25 to about 50 contiguous nucleo 
membrane spanning region ( exon 8 ) , and an intracellular 55 tides in either direction ( i . e . , 5 ' or 3 ' ) from the translation 
region ( exons 9 - 10 ) . There are also multiple alternative 5 ' initiation codon . Similarly , the terms and “ stop codon 
untranslated regions which are alternative first exons of the region ” and “ translation termination codon region ” refer to 
gene , in both the human and mouse transcripts . Growth a portion of the mRNA or gene that encompasses from about 
hormone receptor has no intrinsic kinase domain , but the 25 to about 50 contiguous nucleotides in either direction 
intracellular region plays a major role in the signal trans - 60 ( i . e . , 5 ' or 3 ' ) from the translation termination codon . Con 
duction process . A truncated form of the receptor , known as sequently , the “ start codon region ” or “ translation initiation 
growth hormone binding protein ( GHBP ) , lacks the trans - codon region " and the “ stop codon region ” or “ translation 
membrane and intracellular regions of GHR and is secreted termination codon region " are all regions which may be 
into the serum . The truncated protein is produced by one of targeted effectively with the antisense compounds . 
two different processes , depending on the animal species . In 65 The “ open reading frame ” ( ORF ) or “ coding region ” , 
mice and rats , alternative splicing of GHR precursor mes - which is known in the art to refer to the region between the 
senger RNA replaces the transmembrane and intracellular translation initiation codon and the translation termination 
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codon , is also a region which may be targeted effectively . In Variants can be produced through the use of alternative 
one embodiment , the intragenic region encompassing the signals to start or stop transcription , that is , through use of 
translation initiation or termination codon of the ORF of a an alternative start codon or stop codon . Variants that 
gene is targeted . originate from a pre - mRNA or mRNA that use alternative 
Other target regions include the 5 ' untranslated region 5 start codons are known as “ alternative start variants " of that 

( 5 ' UTR ) , known in the art to refer to the portion of the pre - mRNA or mRNA . Those transcripts that use an alter 
native stop codon are known as “ alternative stop variants " of mRNA in the 5 ' direction from the translation initiation that pre - mRNA or mRNA . One specific type of alternative codon , and thus including nucleotides between the 5 ' cap site stop variant is the " poly A variant ” in which the multiple 

and the translation initiation codon of the mRNA ( or corre - 10 transcripts produced result from the alternative selection of 
sponding nucleotides on the gene ) , and the 3 ' untranslated one of the “ polyA stop signals ” by the transcription machin 
region ( 3 ' UTR ) , known in the art to refer to the portion of the ery , thereby producing transcripts that terminate at unique 
mRNA in the 3 ' direction from the translation termination polyA sites . In one embodiment , the pre - mRNA or mRNA 
codon , and thus including nucleotides between the transla variants are targeted . The human GHR has several transcript 

15 variants as can be identified from the National Center for tion termination codon and 3 ' end of the mRNA ( or corre Biotechnology Information http : / / www . ncbi . nlm . nih . gov / 
sponding nucleotides on the gene ) . The 5 ' cap site of an guide / and other web sites http : / / www . uniprot . org / uniprot / 
mRNA comprises an N7 - methylated guanosine residue P10912 # PRO _ 0000010958 . There are additionally alterna 
joined to the 5 ' - most residue of the mRNA via a 5 ' - 5 tive sequences and natural variants sequences of these 
triphosphate linkage . The 5 ' cap region of an mRNA is 20 transcripts . 
considered to include the 5 ' cap structure itself , as well as the The location on the target nucleic acid to which the 
first 50 nucleotides adjacent to the cap site . In one embodi antisense compound hybridizes is referred to as the “ target 

segment ” . As used herein , the term “ target segment " is ment , the 5 ' cap region is targeted . defined as at least an 8 - nucleobase portion of a target region 
Although some eukaryotic mRNA transcripts are directly 25 to which an antisense compound is targeted . While not 

translated , many contain one or more regions , known as wishing to be bound by theory , it is presently believed that 
“ introns , ” which are excised from a transcript before it is these target segments represent portions of the target nucleic 
translated . The remaining ( and therefore translated ) regions acid which are accessible for hybridization . 
are known as “ exons ” and are spliced together to form a Once one or more target regions , segments or sites have 

30 been identified , antisense compounds are chosen which are continuous mRNA sequence . mRNA transcripts produced sufficiently complementary to a target segment , that is , via the process of splicing of two ( or more ) mRNAs from antisense compounds that hybridize sufficiently well and 
different gene sources are known as “ fusion transcripts ” . In with sufficient specificity , to give the desired effect . 
one embodiment , introns , or splice sites , that is , intron - exon In a further embodiment , the target segment identified 
junctions or exon - intron junctions , or aberrant fusion junc - 35 herein may be employed in a screen for additional com 
tions due to rearrangements or deletions are targeted . pounds that modulate the expression of the GHR gene ( and 

Alternative RNA transcripts can be produced from the thus expression of GHR ) . “ Modulators ” are those com 
pounds that decrease or increase the expression of a nucleic same genomic region of DNA . These alternative transcripts acid molecule encoding GHR and which comprise at least a are generally known as “ variants ” . 40 8 nucleobase portion which is complementary to a preferred 

“ Pre - mRNA variants " are transcripts produced from the target segment . 
same genomic DNA that differ from other transcripts pro The screening method comprises the steps of contacting a 
duced from the same genomic DNA in either their start or target segment of the nucleic acid encoding GHR with one 
stop position and contain both intronic and exonic sequence . or more candidate modulators , and selecting for one or more 
Upon excision of one or more exon or intron regions , or 45 candidate modulators which decrease or increase the expres 
portions thereof during splicing , pre - mRNA variants pro sion of a nucleic acid encoding GHR . Once it is shown that 
duce smaller “ mRNA variants " . Consequently , mRNA vari the candidate modulator or modulators are capable of modu 
ants are processed pre - mRNA variants and each unique lating ( e . g . , either decreasing or increasing ) the expression 

of a nucleic acid encoding GHR , the modulator may then be pre - mRNA variant must always produce a unique mRNA 50 employed in further investigative studies of the function of variant as a result of splicing . These mRNA variants are also GHR , or for use as a research , diagnostic , or therapeutic known as “ alternative splice variants ” . If no splicing of the agent . 
pre - mRNA variant occurs then the pre - mRNA variant is The target segment may also be combined with its respec 
identical to the mRNA variant . tive complementary antisense compound to form stabilized 

In mouse , rat and monkey , GHBP , which is the soluble 55 double - stranded ( duplexed ) oligonucleotides . 
shortened form of GHR , is produced by alternative splicing Such double stranded oligonucleotide moieties have been 
of the GHR primary transcript . In some embodiments it may shown in the art to modulate target expression and regulate 
be preferable to target regions of the transcript which are translation , as well as RNA processing via an antisense 
present in both the GHR transcript and in the shorter GHBP mechanism . Moreover , the double - stranded moieties may be 
transcript . In other embodiments it may be preferable to 60 subject to chemical modifications ( Fire et al . , 1998 ; Tim 
target regions of the mRNA which are only present in the mons and Fire , 1998 ; Timmons et al . , 2001 ; Tabara et al . , 
longer GHR transcript . In humans , cows , and pigs ( among 1998 ; Montgomery et al . , 1998 ; Tuschl et al . , 1999 ; Elbashir 
others ) , no alternative RNA splicing is apparent but instead et al . , 2001a ; Elbashir et al . , 2001b ) . For example , such 
the shorter GHBP is produced by proteolysis of the GHR . It double - stranded moieties have been shown to inhibit the 
will be understood that in the context of this disclosure , 65 target by the classical hybridization of antisense strand of the 
“ nucleic acid encoding GHR ” includes nucleic acid encod - duplex to the target , thereby triggering enzymatic degrada 
ing GHBP . tion of the target ( Tijsterman et al . , 2002 ) . 
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Exemplary Target Nucleic Acids 
Exemplary target sequences are shown in Table 2 . 

TABLE 2 
Sequence and position of preferred target segments identified in 

growth hormone receptor 

SITE 
ID 

TARGET 
SEQ 
ID NO 

TARGET 
SITE 

REV COMP 
OF SEQ ID 

SEO 
ID NO SEQUENCE ACTIVE IN 

144070 ? 332 gaatggaaagaatgccctga H . sapiens 84 

144071 ? 337 gaaagaatgccctgattatg H . sapiens 85 

144082 947 ccagttccaaagattaa agg H . sapiens 6 

144086 1079 attgagctagatattgatga 87 

144087 1124 gacacagacagacttctaag ? 

H . sapiens 
H . sapiens 
H . sapiens 
H . sapiens 

144093 ? 1514 agcgacattacaccagcagg 11 89 
E 

144098 1724 ? aaccaagaggacatttacat 12 90 

144099 1729 agaggacatttacatcacca 13 ? H . sapiens 
144100 1734 acatttacatcaccacagaa 14 H . sapiens 92 

144101 ? 1739 tacatcaccacagaaagcct ü 93 H . sapiens 
H . sapiens 144102 1744 caccacagaaagccttacca ? ö 16 94 

o 

144106 1922 ? tatgtgagcacagaccaact 17 H . sapiens 95 

144107 1927 gagcacagaccaactgaaca 18 H . sapiens ? 96 

144108 ? 1936 ccaactgaacaaaatcatgo 19 H . sapiens 97 

144118 ? 4043 tctgctactttgctgctatg 21 98 

144119 ? 4183 tttctatagccaaaaatagc ?? ? 99 N 

144120 4197 aatagctaaatacctcaatc ? 2 100 

H . sapiens 
H . sapiens 
H . sapiens 
H . sapiens 
H . sapiens 

W 

188518 31 aggtcctacaggtatggatc ? 24 101 

188519 36 36 ctacaggtatggatctctgg ? 102 

188520 ? 115 cacagcagctatccttagca j H . sapiens 103 

188521 ? 160 taatccaggcctaaagacaa 27 104 

188523 ? 185 totaaggagcctaaattcac to 105 
H . sapiens 
H . sapiens 
H . sapiens 
H . sapiens 

188524 274 ? gaacctaggacccatacagc ? 106 

188525 362 gctggggaaaacagctgtta ? 107 

188526 439 tggtggtacagtggatgaaa 3 2 H . sapiens 108 

188527 468 ctgttgatgaaatagtgcaa ??? 109 w H . sapiens 
188528 480 ? tagtgcaaccagatccaccc 34 H . sapiens 110 

188529 564 35 ? gatgggaagcaccacgcaat 111 H . sapiens 
188530 652 atggaaaatgatggacccta ? ? o 112 H . sapiens 

188531 ? 684 cagttccagtgtactcattg ? H . sapiens 113 

188532 752 ? tctggaaattatggcgagtt 38 114 

188533 857 ? atctttggaatatttgggct ? 3 115 

H . sapiens 
H . sapiens 
H . sapiens 
H . sapiens 

188534 913 entot gcaaaggattaaaatgctga ? 116 

188535 979 ? tctcctcaaggaaggaaaat 41 117 

188536 ? 1000 agaggaggtgaacacaatct en H . sapiens 118 
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TABLE 2 - continued 
Sequence and position of preferred target segments identified in 

growth hormone receptor 

SITE 
ID 

TARGET 
SEQ 

ID NO 
TARGET 
SITE SEQUENCE 

REV COMP 
OF SEQ ID ACTIVE IN 

SEQ 
ID NO 

188537 1053 acagtgatgactcttgggtt 43 H . sapiens 119 

188538 ? 1084 gctagatattgatgagccag 44 H . sapiens 120 

188539 ? 1110 agactgaggaatcagacaca H . sapiens 121 

188540 1236 4 atttcaatgccaatgacata 6 122 ? 

188541 1302 aagcagatctcttatgcctt ? 47 123 

188542 ? 1420 tcctactgaaggagctgagt 124 

H . sapiens 
H . sapiens 
H . sapiens 
H . sapiens 
H . sapiens 
H . sapiens 

188543 ? 1560 agaataaggcagggatgtcc 125 

188544 ? 1623 acttccttatggacaatgcc 50 126 

188545 ? 1651 tgaggcagatgccaaaaagt 51 127 

188546 1656 ? cagatgccaaaaagtgcatc 52 128 H . sapiens 
188547 1861 cctcatactcaatgcgactg 53 ? 129 

ü 

188548 ? 1884 tgcccttgcctgacaaagag 54 

H . sapiens 
H . sapiens 
H . sapiens 

130 

üle 188549 ? 1913 tcatgtggctatgtgagcac 131 

on 

188550 ? 1949 atcatgccttagcctttctt 132 
s 

188551 1973 ? ttcccaagagctacgtattt 57 133 

188552 ? 2196 ctgtttagtagcagtgattg 58 134 

188554 ? 2337 ttgaatgcaaaccatagcac 60 

H . sapiens 
H . sapiens 
H . sapiens 
H . sapiens 
H . sapiens 
H . sapiens 
H . sapiens 

135 
o 

188555 ? 2454 atagtttggatatgtaaaac 6 136 

188556 2853 tcaccaaatcttggttgatg 62 ? 137 

188557 2988 gagataagatctatagcctc ? 138 repetü 188558 3271 ? agaaactttctttctcacta H . sapiens 139 

188559 ? 3765 acatcattcttgagagcatt 65 H . sapiens 140 

188560 ? 3980 gaaaagctagaattgagtgt 66 H . sapiens 141 

188562 ? 4057 gctatggttttctccaagag 142 

188563 4097 ? taaagtatcatcagtgtaga 69 

H . sapiens 
H . sapiens 
H . sapiens 

143 

188564 4120 ? Ò taattcaattcaaagctgtg 144 

188565 4133 ? agctgtgtgtttggaagact 71 H . sapiens 145 

188566 4156 ? ttactatttcacaacagcct Ñ 146 H . sapiens 

188567 4170 ? cagcctgacaacatttctat 73 ù H . sapiens 147 

188568 ? 4218 gtctcagaatgtcattttgg 74 H . sapiens 148 

188569 ? 4245 gtggccacataagccattat 75 H . sapiens 149 

188570 0 2571 tcaatcagggtcacataact 76 H . sapiens 150 

188572 8405 tttgaacctccagcctccat 0 78 H . sapiens 151 

188573 0 22712 gtcttgaaagatggacccta 79 H . sapiens 152 

188574 25543 gtttagattctatctggaga 80 0 H . sapiens 153 
188575 0 29755 aaagtaccagaatatttgga 81 H . sapiens 154 
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Compositions / Formulations concentrations employed and are compatible with other 

Antisense compounds useful in the methods of the present ingredients of the formulation . For example , the formulation 
disclosure may be admixed , encapsulated , conjugated or preferably does not include oxidizing agents and other 
otherwise associated with other molecules , molecule struc compounds known to be deleterious to polypeptides . Suit 
tures or mixtures of compounds , resulting in , for example , 5 able carriers include buffers containing phosphate , borate , 
liposomes , receptor - targeted molecules , oral , rectal , topical HEPES , citrate , and other organic acids ; antioxidants includ 
or other formulations , for assisting in uptake , distribution ing ascorbic acid ; low molecular weight ( less than about 10 
and / or absorption . residues ) polypeptides ; proteins , such as serum albumin , 

Representative United States patents that teach the prepa - gelatin , or immunoglobulins ; hydrophilic polymers such as 
ration of such uptake , distribution and / or absorption - assist - 10 polyvinylpyrrolidone ; amino acids such as glycine , gluta 
ing formulations include , but are not limited to , U . S . Pat . mine , asparagine , arginine , or lysine ; monosaccharides , 
Nos . 5 , 108 , 921 , 5 , 354 , 844 , 5 , 416 , 016 , 5 , 459 , 127 , 5 , 521 , disaccharides , and other carbohydrates , including glucose , 
291 , 5 , 543 , 158 , 5 , 547 , 932 , 5 , 583 , 020 , 5 , 591 , 721 , 4 , 426 , 330 , mannose , or dextrins ; chelating agents such as EDTA ; 
4 , 534 , 899 , 5 , 013 , 556 , 5 , 108 , 921 , 5 , 213 , 804 , 5 , 227 , 170 , divalent metal ions such as zinc , cobalt , or copper ; sugar 
5 , 264 , 221 , 5 , 356 , 633 , 5 , 395 , 619 , 5 , 416 , 016 , 5 , 417 , 978 , 15 alcohols such as mannitol or sorbitol ; salt - forming counte 
5 , 462 , 854 , 5 , 469 , 854 , 5 , 512 , 295 , 5 , 527 , 528 , 5 , 534 , 259 , rions such as sodium ; and / or nonionic surfactants such as 
5 , 543 , 152 , 5 , 556 , 948 , 5 , 580 , 575 , and 5 , 595 , 756 . Tween , Pluronics , or polyethylene glycol ( PEG ) . 

The antisense compounds may be administered in a Additionally , the GH formulation set forth in WO 
pharmaceutically acceptable carrier . The term “ pharmaceu - 89 / 09614 can be employed , wherein the GH variant is 
tically acceptable carrier ” refers to molecular entities that do 20 contained in a composition comprising glycine , mannitol 
not produce an allergic , toxic or otherwise adverse reaction and a buffer , such as a phosphate buffer . An exemplary 
when administered to a subject , particularly a mammal , and version of this formulation is : 0 . 68 g / L glycine , 18 . 0 g / L 
more particularly a human . The pharmaceutically acceptable mannitol , 5 mM sodium phosphate , pH 7 . 4 . Alternatively , 
carrier may be solid or liquid . Useful examples of pharma the GH variant can be contained in a liquid formulation that 
ceutically acceptable carriers include , but are not limited to , 25 does not necessarily contain mannitol or glycine and com 
diluents , solvents , surfactants , excipients , suspending prises 0 . 1 to 5 % ( w / v ) of a non - ionic surfactant , such as 
agents , buffering agents , lubricating agents , adjuvants , polysorbate , or a poloxamer . An exemplary version of this 
vehicles , emulsifiers , absorbants , dispersion media , coat - formulation is : 5 mg / ml GH variant , 8 . 77 mg / ml NaCl , 2 . 5 
ings , stabilizers , protective colloids , adhesives , thickeners , mg / ml phenol , 2 . 0 mg / ml polysorbate 20 , and 10 mm 
thixotropic agents , penetration agents , sequestering agents , 30 sodium citrate , pH 6 . 0 . 
isotonic and absorption delaying agents that do not affect the The GH variant is also suitably administered by sus 
activity of the active agents of the disclosure . tained - release systems . Suitable examples of sustained - re 

The antisense compounds may be pharmaceutically lease compositions include semi - permeable polymer matri 
acceptable salts , esters , or salts of the esters , or any other ces in the form of shaped articles , for example , films , or 
compounds which , upon administration are capable of pro - 35 microcapsules . Sustained - release matrices include polylac 
viding ( directly or indirectly ) the biologically active metabo - tides ( U . S . Pat . No . 3 , 773 , 919 ; EP 58 , 481 ) , copolymers of 

L - glutamic acid and gamma - ethyl - L - glutamate ( Sidman et 
The term “ pharmaceutically acceptable salts ” as used al . , 1983 ) , poly ( 2 - hydroxyethyl methacrylate ) ( Langer et al . , 

herein refers to physiologically and pharmaceutically 1981 ; Langer , 1982 ) , ethylene vinyl acetate ( Langer et al . , 
acceptable salts of the antisense compounds that retain the 40 1982 ) or poly - D - ( - ) - 3 - hydroxybutyric acid ( EP 133 , 988 ) . 
desired biological activities of the parent compounds and do Sustained - release GH variant compositions also include 
not impart undesired toxicological effects upon administra - liposomally entrapped GH variants . Liposomes containing 
tion . Preferred examples of pharmaceutically acceptable GH variants are prepared by methods known in the art ( see , 
salts and their uses are further described in U . S . Pat . No . DE 3 , 218 , 121 ; Epstein et al . , 1985 ; Hwang et al . , 1980 ; EP 
6 , 287 , 860 . 45 52 , 322 ; EP 36 , 676 ; EP 88 , 046 ; EP 143 , 949 ; EP 142 , 641 ; JP 

The antisense compounds may be prodrugs or pharma 83 - 118008 ; U . S . Pat . No . 4 , 485 , 045 ; U . S . Pat . No . 4 , 544 , 
ceutically acceptable salts of the prodrugs , or other bio 545 ; and EP 102 , 324 ) . Ordinarily , the liposomes are of the 
equivalents . small ( about 200 - 800 Angstroms ) unilamellar type in which 

The term “ prodrugs ” as used herein refers to therapeutic the lipid content is greater than about 30 mol . percent 
agents that are prepared in an inactive form that is converted 50 cholesterol , the selected proportion being adjusted for the 
to an active form ( i . e . , drug ) upon administration by the optimal GH variant therapy . 
action of endogenous enzymes or other chemicals and / or The GH variant can also be formulated for local admin 
conditions . In particular , prodrug forms of the antisense istration . Suitable formulations vary depending on the site of 
compounds are prepared as SATE [ ( S acetyl - 2 - thioethyl ) administration and do not differ from those known in the art . 
phosphate derivatives according to the methods disclosed in 55 For example , GH can be formulated in a balanced salt 
WO 93 / 24510 , WO 94 / 26764 and U . S . Pat . No . 5 , 770 , 713 . solution for administration to the eye . 

Formulations of the growth hormone ( GH ) variants for The GH variant formulation for therapeutic administra 
therapeutic administration are prepared for storage by mix - tion is sterile . Sterility is readily accomplished by filtration 
ing a GH variant having the desired degree of purity with an through sterile filtration membranes ( e . g . , 0 . 2 micron mem 
optional pharmaceutically acceptable carrier , excipient , or 60 branes ) . Therapeutic GH variant compositions generally are 
stabilizer ( Remington ' s Pharmaceutical Sciences , 16th edi - placed into a container having a sterile access port , for 
tion , A . Oslo , A ( editor ) ( 1980 ) ) in the form of a lyophilized example , an intravenous solution bag or vial having a 
cake or an aqueous solution . Parenteral formulations can be stopper pierceable by a hypodermic injection needle . GH 
prepared by mixing the GH variant in a unit dosage inject variants ordinarily are stored in unit or multi - dose contain 
able form ( solution , suspension , or emulsion ) with a phar - 65 ers , for example , sealed ampoules or vials , as an aqueous 
maceutically acceptable carrier . Pharmaceutically accept - solution or as a lyophilized formulation for reconstitution . 
able carriers are non - toxic to recipients at the dosages and As an example of a lyophilized formulation , 5 - ml vials are 

lite . 
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filled with 2 ml of sterile - filtered 0 . 5 % ( w / v ) aqueous GH The GH variant may be administered by , for example , 
variant solution , and the resulting mixture is lyophilized . continuous infusion ( using , for example , minipumps such as 

The infusion solution is prepared by reconstituting the osmotic pumps ) , or by injection using , for example , intra 
lyophilized GH variant using bacteriostatic water - for - injec venous or subcutaneous means . In one embodiment , the GH 
tion and the like . 5 variant is administered subcutaneously . The administration 

The formulation of pegylated GH variants is carried out as can also be as a single bolus or by slow - release depot 
described above for GH variants generally . formulation . 
Administration The GH variant composition to be used in the therapy is 

The methods of the present disclosure rely on the unsus - formulated and dosed in a fashion consistent with good 
pected synergy of combining a growth hormone ( GH ) vari - 10 medical practice , taking into account the specific condition 
ant having antagonistic activity with an oligonucleotide being treated , the clinical condition of the individual patient , 
targeted to growth hormone receptor ( GHR ) to reduce the site of delivery of the GH variant composition , the 
insulin - like growth factor I ( IGF - 1 ) levels in a subject . method of administration , the scheduling of administration , 

In a particular embodiment of the present disclosure , the and other factors known to practitioners . The “ effective 
GH variant the oligonucleotide are administered concomi - 15 amount " of GH variant for purposes herein ( including an 
tantly . The GH variant and the oligonucleotide may be antagonist effective amount to counteract , for example , 
administered in the form of a composition comprising an acromegaly ) is thus determined by such considerations . The 
admixture of both components . Alternatively , the GH variant term “ effective amount ” in this context refers to any dose of 
and the oligonucleotide may be administered in separate the GH variant sufficient to antagonize GH binding , under 
compositions . 20 the conditions of administration . 

In one embodiment , the antisense oligonucelotide is As a general proposition , the total pharmaceutically effec 
administered systemically . As used herein “ systemic admin tive amount of the GH variant administered parenterally per 
istration ” is a route of administration that is either enteral or dose is in the range of about 1 ug / kg / day to about 100 
parenteral . mg / kg / day of patient body weight , although , as noted above , 

As used herein " enteral ” refers to any form of adminis - 25 this is subject to therapeutic discretion . Usually , this dose is 
tration that involves any part of the gastrointestinal tract and between about 0 . 01 and about 10 mg / kg / day , and more 
includes oral administration of , for example , the antisense usually for humans between about 0 . 01 and about 1 ug / kg / 
oligonucleotide in tablet , capsule or drop form ; gastric day . If given continuously , the GH variant is typically 
feeding tube , duodenal feeding tube , or gastrostomy ; and administered at a dose rate of about 1 ug / kg / hour to about 50 
rectal administration of , for example , the antisense com - 30 ug / kg / hour , either by one to four injections per day or by 
pound in suppository or enema form . continuous subcutaneous infusions , for example , using a 
As used herein " parenteral ” includes administration by mini - pump . An intravenous bag solution can also be 

injection or infusion . Examples include , intravenous ( into a employed . The key factor in selecting an appropriate dose is 
vein ) , intraarterial ( into an artery ) , intramuscular ( into a the result obtained , as measured for antagonists , for 
muscle ) , intracardiac ( into the heart ) , subcutaneous ( under 35 example , by reduction in serum GH , serum insulin - like 
the skin ) , intraosseous infusion ( into the bone marrow ) , growth factor I ( IGF - 1 ) , and tumor growth , etc . 
intradermal , ( into the skin itself ) , intrathecal ( into the spinal In general , a pegylated GH variant can be administered by 
canal ) , intraperitoneal ( infusion or injection into the perito any of the routes of administration described above . How 
neum ) , intravesical ( infusion into the urinary bladder ) . trans - ever , it is presently believed that a pegylated GH variant 
dermal ( diffusion through the intact skin ) , transmucosal 40 need not be administered as frequently as a non - pegylated 
( diffusion through a mucous membrane ) , inhalational . GH variant . Non - pegylated GH and GH variants are typi 

The antisense oligonucleotide may be administered as cally administered at least three times a week and often 
single dose or as repeated doses on a periodic basis , for daily . The pegylated forms of these proteins can be admin 
example , daily , once every two days , three , four , five , six istered between about once every three days to about once 
seven , eight , nine , ten , eleven , twelve , thirteen or fourteen 45 a month , or more typically between about once every 6 - 7 
days , once weekly , twice weekly , three times weekly , or days to once every two weeks . However , the pegylated GH 
every two weeks , every three weeks , or every four weeks . variant Somavert is typically administered daily at doses 

The antisense oligonucleotide to be used in the therapy is ranging from 5 to 80 mg or more typically 10 to 30 mg per 
formulated and dosed in a fashion consistent with good day after a loading dose of 40 mg on the first day . Somavert 
medical practice , taking into account the specific condition 50 30 mg / day is the highest approved daily dose regimen for 
being treated , the clinical condition of the individual patient , acromegaly . Higher daily doses are desired in some acro 
the site of delivery of the oligonucleotide , the method of megaly patients and in cancer . 
administration , the scheduling of administration , and other The GH variant may be administered as single dose or as 
factors known to practitioners . The " effective amount of repeated doses on a periodic basis , for example , daily , once 
oligonucelotide for purposes herein is thus determined by 55 every two days , three , four , five , six seven , eight , nine , ten , 
such considerations . The term “ effective amount ” in this eleven , twelve , thirteen or fourteen days , once weekly , twice 
context refers to any dose of the antisense oligonucleotide weekly , three times weekly , or every two weeks , every three 
sufficient to inhibit GHR expression , under the conditions of weeks , or every four weeks . 
administration . In one embodiment of the present disclosure , the GH 
By way of example , a dose of 25 - 3400 , more preferably 60 variant is Somavert and the oligonucleotide is ATL1103 

50 - 1600 mg oligonucelotide may be administered to a ( SEQ ID NO : 19 ) and the compounds are administered 
subject . A dose of 150 - 400 mg , for example , a dose of 250 sequentially . In one embodiment , the ATL1103 oligonucle 
mg is particularly contemplated for humans . In one embodi - otide is first administered at a dose of 250 mg / day on days 
ment , a dose of 250 mg per day is administered six times 1 , 3 , 5 , 7 , 14 and 21 , and once weekly thereafter ( for 5 to 12 
over 3 weeks , on days 1 , 3 , 5 , 7 , 14 and 21 . In another 65 weeks ) and the GH variant Somavert is subsequently admin 
embodiment , a dose of 250 mg is administered once weekly , istered on the same days at 30 mg / day . Alternatively , the 
or once a fortnight . ATL1103 oligonucleotide may be administered once or 
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twice weekly ( for 8 to 12 weeks ) at doses of 250 mg together EXAMPLES 
with once or twice or three weekly Somavert doses of 30 mg . 

After 5 to 12 weeks , treatment may be continued ( cycle 2 ) Phase I Trial of the GHR Targeting Drug ATL1103 
with the same or increased or lower doses of Somavert , and 
with the same or increased or lower doses of ATL1103 , and 3 The primary objective of the Phase I trial was to assess the 
with the same or increased or lower dosing frequency to safety , tolerability and pharmacokinetics ( PK ) of ATL1103 . se 
achieve the desired target IGF - I levels . Post 5 to 12 weeks , The Phase I trial was a randomized , placebo controlled , 
the Somavert dose modification may be in about 5 to 10 mg double blind study of single ascending doses and multiple 

doses of ATL1103 in healthy adult male subjects aged increments and monitored at about 1 to 4 weeks to assess 10 between 18 and 45 years . In the single ascending dose stage 
IGF - I levels . Post 5 to 12 weeks , the ATL1103 dose modi of the trial , 24 subjects were administered four dose levels 
fication may be in about 25 or 50 mg increments and of ATL1103 as a single injection starting at 25 mg and 
monitored at about 1 to 8 weeks to assess IGF - I levels . Cycle escalating to 75 , 250 and 400 mg or placebo . The multiple 
2 can be continued if the target IGF - I normalization is 15 dose stage was undertaken in 12 subjects , 8 who were to 
achieved or a new cycle started to further optimize dosing to receive six subcutaneous doses of 250 mg of ATL1103 and 
achieve IGF - I normalization on a patient by patient basis . 4 subjects who received placebo administered on days 1 , 3 , 

In another embodiment , a repeat 21 day treatment cycle 5 , 7 , 14 and 21 . Subjects were monitored out to day 35 . 
may be used , for cancer or retinopathy treatment . The ent . The Importantly , no serious adverse events were reported in 
ATL1103 oligonucleotide is first administered at a dose of 20 this trial . Two subjects in the multiple dose arm withdrew 

from the study for reasons not related to safety . All adverse 250 mg / day on days 1 , 3 , 5 , 7 , 14 and 21 , and the GH variant events were reported as “ mild to moderate ” . Injection site Somavert is subsequently administered on the same days at reactions represented the majority of all the adverse events 30 mg / day . Alternatively , in a repeat cycle , the ATL1103 reported in the trial . There was one elevation in the liver 
oligonucleotide dosing may be once or twice weekly 250 mg 25 enzyme ALT reported as an adverse event in the multiple 
together with once or twice weekly Somavert doses of 30 mg dose stage . Importantly , the ALT levels in this subject 
on the same days or once weekly 80 mg Somavert on the returned to normal during the dosing phase , suggesting no 
same day . Alternatively , treatments may be on different days . residual or cumulative effect of the drug on this safety 

After 5 to 12 weeks , treatment may be continued ( cycle 2 ) z parameter . 
with the same or increased or lower doses of Somavert , and A secondary objective of this study was to obtain data on 
with the same or increased or lower doses of ATL1103 , and the pharmacodynamic effects of ATL1103 on the IGF - I 

levels in the blood of the trial subjects . Reduction of administered the same or increased or lower dosing fre increased levels of serum IGF - I to normal is the therapeutic quency to achieve the desired target IGF - I levels and treat as endpoint in the treatment of the growth disorder acromegaly , 
ment outcomes in cancer or retinopathy . Post 5 to 12 weeks , 35 and reducing the effects of IGF - I has a potential role in the 
the Somavert dose modification may be in about 5 to 10 mg treatment of diabetic retinopathy , nephropathy and certain 
increments and monitored at about 1 to 4 weeks to assess forms of cancer . 
IGF - I levels . Post 5 to 12 weeks , the ATL1103 dose modi - As defined in the statistical analysis plan , the effect of 
fication may be in about 25 or 50 mg increments and 40 ATL1103 on serum IGF - I was assessed as a change in IGF - I 
monitored at about 1 to 8 weeks to assess IGF - I levels . Cycle levels versus baseline ( starting point ) readings for those 
2 can be continued if the target IGF - I normalization is subjects who received treatment ( ATL1103 ) . Pre - dose base 
achieved or a new cycle started to further optimize dosing to line levels of IGF - 1 were recorded prior to the commence 
achieve IGF - I normalization on a patient by patient basis . ment of dosing and then measured at weekly intervals until 

45 the end of the monitoring period . This treated group showed In another embodiment , the ATL1103 drug may be dosed a trend in reduction in IGF - I levels from day 14 to day 28 , once or twice weekly at doses of 100 , 200 , 250 , 300 , 350 , or with a significant effect ( p = 0 . 034 one sided t - test ) at day 21 
400 mg / day and Somavert may be dosed daily , every other with a 7 % reduction in mean IGF - I levels versus baseline . 
day , or once or twice weekly at 5 , 10 , 15 , 20 , 25 , 30 , 35 , 40 , Other exploratory objectives of the study investigated the 
50 , 60 , 70 or 80 mg / day . so drug ' s mechanism of action and broader pharmacological 

In another embodiment , the ATL1103 oligonucleotide is profile , including the pharmacodynamic effects on levels of 
first administered at one of the above doses once every other growth hormone binding protein ( GHBP ) , insulin - like 
week and the GH variant Somavert is subsequently admin growth factor binding protein 3 ( IGFBP - 3 ) , acid labile 
istered on alternative weeks , so that the patient is on a once 55 subunit of the insulin - like growth factor binding protein 

complex ( ALS ) , and growth hormone ( GH ) , as well as in weekly alternative dosing regimen , first of ATL1103 and vitro mitogenic and apoptotic parameters . then of Somavert . In a similar embodiment , the patient is on Notably , ATL1103 had a significant effect on reducing a twice weekly dosing regimen , first of ATL1103 and then of GHBP by 16 % ( p = 0 . 007 ) at day 21 and 19 % ( p < 0 . 05 ) at day Somavert , a few days apart , or one day apart . Somavert may 60 28 , one week past the last dose . As circulating GHBP is also be given first and then ATL1103 dosing may follow . produced by cleavage from the GHR , the reduction of 
Somavert and ATL1103 may also be combined in a mixture circulating GHBP levels suggests that GHR expression is 
and given on the same day . For example , the ATL1103 in a being reduced . ATL1103 also significantly reduced IGFBP - 3 
solution in a pre - filled syringe , may be added to the and ALS , both consistent with its effect on IGF - I and the fact 
lyophilized Somavert , the Somavert reconstituted into solu - 65 that they are regulated by GH . There was no effect on GH 
tion , and the ATL1103 and Somavert mixture administered levels . Specific trial details and outcomes are summarized in 
to the subject . Tables 3 - 6 . 
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TABLE 3 

Summary of ATL1103 Phase I clinical trial 

Title 

Trial description 
Objectives 

Main selection 
criteria ; number 
of of subjects 
Test Drug , Dose 
and Mode of 
administration 

Criteria for 
assessment 

A randomised , placebo - controlled , double - blind , single ascending dose and multiple dose study to assess 
the safety , tolerability , pharmacokinetics and pharmacodynamics of subcutaneous doses of ATL1103 in 
healthy adult male subjects 
Phase I trial of subcutaneous administration of ATL1103 in healthy males 
Primary objectives : 
To assess the safety and tolerability of single subcutaneous doses ( Stage A ) and multiple subcutaneous 
doses ( Stage B ) of ATL1103 in healthy male subjects . 
To determine the single dose and multiple dose pharmacokinetic ( PK ) profiles of ATL1103 by the 
subcutaneous route of dosing 
Secondary objective : 
To assess the pharmacodynamic ( PD ) effects on IGF - I levels following subcutaneous administration of 
ATL1103 
Exploratory objective : 
To assess the PD effects on circulating levels of ( i ) growth hormone ( GH ) , ( ii ) insulin - like growth factor 
binding protein 3 ( IGF - BP3 ) , ( iii ) insulin - like growth factor acid - labile subunit ( ALS ) , ( iv ) insulin - like growth 
factor II ( IGF - II ) and ( v ) growth hormone binding protein ( GHBP ) and on ( vi ) mitogenic and apoptotic 
activity , following subcutaneous administration of ATL1103 
Males 18 - 45 years of age , BMI : 19 to 30 kg / m2 , healthy ( determined by medical and drug history , 
physical examination and ECG ) . IGF - I levels in the normal range 
Stage A : 24 subjects ( four groups of six subjects ) : randomized for 4 on ATL1103 , 2 placebo 
Stage B : 12 subjects ( one group ) : randomized for 8 active , 4 placebo 
Subcutaneous administration of ATL1103 in the following doses : 
Stage A ( single dose ) : 0 mg ( placebo ) ; 25 , 75 , 250 , 400 mg . 
Stage B ( multiple doses ) : 0 mg ( placebo ) ; 250 mg . Six doses administered over 3 weeks ( on days 1 , 3 , 5 , 
7 , 14 , 21 ) . 
Safety and tolerability : Physical examinations , vital signs , adverse event monitoring and ECGs . Blood 
sampling for clinical safety ( haematology , biochemistry ) , coagulation ( PT , APTT and TT ) , urinalysis and 
complement assessments ( Bb ) 

Pharmacokinetic : Blood sampling for plasma ATL1103 levels at various time points over 7 days ( Stage A ) 
and 35 days ( Stage B ) 
Pharmacodynamic : 
IGF - I : Serum samples collected at least weekly to day 35 . Exploratory PD : Blood sampling for GH , and the 
following for Stage B only : IGF - BP3 , ALS , IGF - II , GHBP and in vitro mitogenic and apoptotic parameters on 
Days 1 , 7 , 21 and 28 of the study 
Two subjects withdrew from the study after the fifth dose of ATL1103 due to 1 ) withdrawal of consent 2 ) 
subject lost to follow up . No subject withdrew or was withdrawn for safety reasons . 
Primary objective outcomes 
ATL1103 was considered safe and generally well tolerated at the doses used in the study 
There were no serious adverse events reported 
There were 24 treatment - emergent adverse events ( TEAE ) in Stage A ( 19 in the 16 ATL1103 - treated 
subjects , 5 in the 8 placebo - treated subjects ) , all reported as mild or moderate . In the ATL1103 
treated subjects most common adverse events reported were pain at injection site ( 6 ) , headache 
( 5 ) , influenza - like illness ( 2 ) . 
There were 25 TEAEs in Stage B ( 18 in the 8 ATL1103 - treated subjects ; 7 in the 4 placebo - treated 
subjects ) . All were reported as mild . In ATL1103 - treated subjects the most commonly reported 
adverse events were injection site reactions ( 13 ) . 
Notably , although influenza - like illness ( inc muscle aching and fever ) was seen in two subjects after 
single doses of 400 mg ATL1103 , this was not seen after repeated doses of 250 mg . 
Increased ALT levels were reported for one subject in Stage B at Day 11 . ALT levels returned to the 
normal range by pre - dose day 21 and remained within normal range throughout the rest of the 
study period . 
A summary of the pharmacokinetic parameters is shown in Table 1 . 
Secondary & Exploratory objectives outcomes 
The effect of ATL1103 on serum IGF - I levels and on the exploratory PD markers were determined as 
change from baseline levels . 
For IGF - I there was a clear trend for mean levels to be lower than baseline on days D14 , 21 , 28 , 35 of 
the study with a statistically significant effect reached by day 21 ( Table 2 ) 
No treatment - related effects were apparent in growth hormone levels ( data not shown ) 
The inhibitory effect of ATL1103 on other exploratory PD markers is shown in Table 3 . Of particular 
note is the ATL1103 - related inhibition of circulating GHBP . GHBP is produced by cleavage from the 
GHr receptor , so reduction of circulating GHBP levels suggests that GHr expression is reduced . This 
provides support for ATL1103 working via an antisense mechanism of action . 
IGF - BP3 and ALS reductions are consistent with the effect of ATL1103 on IGF - I ( Table 3 ) . 

Subject 
withdrawals 
Outcomes 

TABLE 4 TABLE 4 - continued 
Summary of pharmacokinetic parameters ( mean + SD ) Summary of pharmacokinetic parameters ( mean - SD ) 

60 60 
n Cmax ( ng / mL ) Tmax ( hr ) AUClast ( hr * ng / mL ) n Cmax ( ng / mL ) Tmax ( hr ) AUClast ( hr * ng / mL ) 

Single Dose 400 mg 4 14343 = 2823 3 . 25 0 . 96 151123 = 29434 
Multiple dose ( 250 mg ; Pharmacokinetic population ) 

4 . 25 mg 
75 mg 

250 mg 

466 136 
3139 + 1576 

12383 + 3000 

3 . 25 + 0 . 5 
3 . 25 + 0 . 96 

2 . 5 + 1 . 29 

3711 1 822 
21342 + 4755 
88942 + 11295 

Day 1 
65 Day 21 

6 
6 

8318 = 2623 
8557 + 1431 

3 . 84 1 . 49 
3 . 00 + 0 . 63 

5 8400 + 11220 
91870 16795 + 

+ 
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Example 3 TABLE 5 

Serum IGF - I levels in ATL1103 - treated subjects in Stage B 
Pre - dose IGF - I : 36 . 57 13 . 16 nmol / L : mean - SD Co - Administration of an Antisense Oligonucleotide 

and Somavert for the Treatment of Acromegaly 
5 

Study day 
Change from pre - dose 

Mean + SD ( % change from pre - dose ) Probability < ( - ) 
Day 3 
Day 5 
Day 7 
Day 14 
Day 21 
Day 28 
Day 35 

+ 2 . 65 + 9 . 47 ( 12 % ) 
+ 0 . 32 = 7 . 42 ( 6 % ) 
+ 0 . 77 + 7 . 51 ( 6 % ) 
- 1 . 43 + 7 . 19 ( - 2 % ) 
- 3 . 40 + 3 . 59 ( - 7 % ) 
- 3 . 43 = 7 . 53 ( - 7 % ) 
- 1 . 9 + 5 . 08 ( - 1 % ) 

> 0 . 500 
> 0 . 500 
> 0 . 500 
0 . 323 
0 . 034 
0 . 157 
0 . 201 

Groups of 15 acromegalics are to be dosed with ATL1103 
as described in Example 1 and with additional once weekly 
dosing for 6 weeks and either ( i ) 30 mg once weekly 
Somavert or ( ii ) 80 mg once weekly Somavert for 6 weeks , 
starting on day 24 . 

Control groups : ATL1103 or Somavert is to be adminis 
tered alone for a similar 9 week period or 6 week period , 
respectively , to acromegalic patients . It has previously been 
shown that serum IGF - I was reduced by 16 % and 31 % and 
12 . 5 % and 26 . 7 % of patients were normalized for serum 

a1 - sided t - test on change from pre - dose at each time point ; alternate hypothesis is 
suppression Per protocol population ; ( n = 6 at each time point ) 

TABLE 6 
Exploratory PD assessments of ATL1103 subjects in Stage B 

Pre - dose value / Mean change from pre - dose ( % change from pre - dose ) 
GHBP ( pmol / L ) IGF - BP3 ( ng / ml ) IGF - II ( ng / ml ) ALS ( mU / ml ) 

Pre - dose 
Day 7 
Day 21 
Day 28 

1053 . 8 + 664 
- 31 . 2 ( 0 % ) 

- 169 . 5 * * ( - 16 % ) 
- 233 . 3 * ( - 19 % ) 

2906 . 2 + 320 . 8 
- 310 . 5 * * ( - 10 % ) 
- 228 . 3 * ( - 8 % ) 
- 160 . 5 ( - 5 % ) 

722 . 3 + 113 . 8 
- 101 . 8 * * * ( - 14 % ) 

- 57 . 5 ( - 8 % ) 
- 29 . 2 ( - 5 % ) 

1710 . 2 + 305 . 4 
- 115 . 3 ( - 5 % ) 
- 160 . 7 ( - 9 % ) 

- 188 . 7 * ( - 10 % ) 
* P < 0 . 050 , 
* * P < 0 . 010 , 
* * * p < 0 . 001 ; 
1 - sided t - test on change from pre - dose at each time point ; alternate hypothesis is suppression Per protocol population ; 
( n = 6 at each time point ) 

Example 2 IGF - I levels when administered Somavert alone at 30 and 80 
mg , respectively for 6 weeks at these doses . Somavert once 
weekly dosing was abandoned for daily dosing for acro 

Co - Administration of an Antisense Oligonucleotide 35 megalics to normalize the serum IGF - I of a greater number 
and Somavert Including in Subjects in Need of of acromegalics . 

Serum IGF - I Reduction Treatment is to be continued with the same or increased 
or lower doses of Somavert , and with the same or increased 
or lower doses of ATL1103 , and administered with the same 

ATL1103 is to be subcutaneously administered at 250 mg 40 or increased or lower dosing frequency to achieve the 
per day , six times over 3 weeks on days 1 , 3 , 5 , 7 , 14 and 21 . desired target serum IGF - I levels . 

Somavert will be dosed subcutaneously at 20 mg per day 
for 7 days starting on day 1 or day 24 . Example 4 

Although not wishing to be limited to theory , ATL1103 is as Co - Administration of an Antisense Oligonucleotide cleared from the blood after each dose and accumulates in and Somavert for the Treatment of Acromegaly 
the liver and other organs because of its long tissue half life . 
ATL1103 will be working to decrease GHR protein on the Groups of 15 acromegalics are to be dosed with 200 mg 
cell surface of hepatocytes and other liver cells and other ATL1103 once weekly dosing for 13 weeks and either ( i ) 30 
organs and decrease the resultant soluble form of GHR in the 50 mg once weekly Somavert or ( ii ) 80 mg once weekly 
blood ( GHBP ) which is cleaved from the cell surface GHR Somavert for 13 weeks on the same days as ATL1103 . 

Control groups : ATL1103 or Somavert is to be adminis protein . tered alone for a similar 13 week period to acromegalic 
Control groups : Somavert is to be administered alone for patients . 

a similar 7 or 24 day period or ATL1103 is to be adminis - 55 Treatment is to be continued with the same or increased 
tered for a similar 21 day period to normal volunteers or or lower doses of Somavert , and with the same or increased 
subjects in need of reduction of serum IGF - I . or lower doses of ATL1103 , and administered with the same 

or increased or lower dosing frequency to achieve the Pharmacodynamic and pharmacological effects will be desired target serum IGF - I levels . assessed as described in Example 1 with similar assays and 60 
additional assays where useful , for example , for serum IGF - I Example 5 
and GH . 

Treatment is to be continued with the same or increased Co - Administration of an Antisense Oligonucleotide 
or lower doses of Somavert , and with the same or increased and Somavert for the Treatment of Acromegaly 
or lower doses of ATL1103 , and administered with the same 65 
or increased or lower dosing frequency to achieve the Groups of 15 acromegalics are to be dosed with 200 mg 
desired target serum IGF - I levels , and optionally , GH levels . ATL1103 once or twice weekly dosing for 13 weeks and 
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either ( i ) 30 mg once weekly Somavert or ( ii ) 30 mg twice Pharmacodynamic and pharmacological effects will be 
weekly Somavert for 13 weeks on the same days as assessed as described in Example 1 with similar assays and 
ATL1103 . additional assays where useful , for example , for serum IGF - I 

Control groups : ATL1103 or Somavert is to be adminis and GH . 
tered alone for a similar 13 week period to acromegalic 5 Treatment is to be continued with the same or increased 
patients . or lower doses of Somavert , and with the same or increased 

Treatment is to be continued with the same or increased or lower doses of ATL1103 , and administered with the same 
or lower doses of Somavert , and with the same or increased or increased or lower dosing frequency to achieve the 
or lower doses of ATL1103 , and administered with the same desired target serum IGF - I and , optionally , GH levels . 
or increased or lower dosing frequency to achieve the 
desired target serum IGF - I levels . Example 9 

15 

35 

Example 6 Co - Administration of an Antisense Oligonucleotide 
and Somavert for the Treatment of Acromegaly 

Co - Administration of an Antisense Oligonucleotide Somavert will be dosed subcutaneously at the doses and Somavert for the Treatment of Diabetic acromegaly patients are currently using for their treatment , Retinopathy for example , 10 , 15 , 20 , 25 , 30 , 35 , 40 , 45 , 50 mg / day or 
more . 

Groups of 15 patients with diabetic retinopathy are to be 20 ATL1103 is to be subcutaneously administered at 100 . 
dosed with 200 mg ATL1103 once or twice weekly dosing 150 , 200 , 250 , 300 , 350 or 400 mg over 3 weeks once or 
for 13 weeks and either ( 1 ) 30 mg once weekly Somavert or twice weekly or until a cumulative dose of - 1200 - 1800 mg . 
( ii ) 30 mg twice weekly Somavert for 13 weeks on the same Pharmacodynamic and pharmacological effects will be 
days as ATL1103 . assessed as described in Example 1 with similar assays and 

Control groups : ATL1103 or Somavert is to be adminis - 25 additional assays where useful , for example , for serum IGF - I 
tered alone for a similar 13 week period to diabetic retin - and GH . 
opathy patients . Treatment is to be continued with the same or increased 

Treatment is to be continued with the same or increased or lower doses of Somavert , and with the same or increased 
or lower doses of Somavert , and with the same or increased or lower doses of ATL1103 , and administered with the same 
or lower doses of ATL1103 , and administered with the same 30 or increased or lower dosing frequency to achieve the 
or increased or lower dosing frequency to achieve the desired target serum IGF - I and , optionally , GH levels . 
desired target IGF - I levels , and optionally GH levels and 
outcomes in retinal disease . Example 10 

Example 7 35 Co - Administration of an Antisense Oligonucleotide 
and Somavert for the Treatment of Acromegaly 

Co - Administration of an Antisense Oligonucleotide Somavert will be dosed subcutaneously at the doses and Somavert for the Treatment of Cancer acromegaly patients are currently using for their treatment , 
40 for example , 10 , 15 , 20 , 25 , 30 , 35 , 40 , 45 , 50 mg / day or Groups of 15 patients with cancer associated with more . increased IGF - I are to be dosed with 200 mg ATL1103 once ATL1103 is to be subcutaneously administered at 100 , 

or twice weekly dosing for 13 weeks and either ( 1 ) 30 mg 150 , 200 , 250 , 300 , 350 or 400 mg over 4 weeks once or 
once weekly Somavert or ( 11 ) 30 mg twice weekly Somavert twice weekly , or over 6 weeks once or twice weekly , or over 
for 13 weeks or ( 111 ) 80 mg once weekly or ( iv ) 80 mg twice 45 8 weeks once or twice weekly , or over 12 weeks once or 
weekly Somavert . twice weekly . 

Control groups : ATL1103 or Somavert is to be adminis - Pharmacodynamic and pharmacological effects will be 
tered alone , with patients standard medication , for a similar assessed as described in Example 1 with similar assays and 
13 week period to cancer patients . additional assays where useful , for example , for serum IGF - I 

Treatment is to be continued with the same or increased 50 and GH . 
or lower doses of Somavert , and with the same or increased Treatment is to be continued with the same or increased 
or lower doses of ATL1103 , and administered with the same or lower doses of Somavert , and with the same or increased 
or increased or lower dosing frequency to achieve the or lower doses of ATL1103 , and administered with the same 
desired target IGF - I levels , and optinally GH levels and or increased or lower dosing frequency to achieve the 
outcomes in cancer . 55 desired target serum IGF - I and , optionally , GH levels . 

It will be appreciated by persons skilled in the art that 
Example 8 numerous variations and / or modifications may be made to 

the invention as shown in the specific embodiments without 
Co - Administration of an Antisense Oligonucleotide departing from the spirit or scope of the invention as broadly 
and Somavert for the Treatment of Acromegaly 60 described . The present embodiments are , therefore , to be 

considered in all respects as illustrative and not restrictive . 
Somavert will be dosed subcutaneously at the doses All publications discussed and / or referenced herein are 

acromegaly patients are currently using for their treatment , incorporated herein in their entirety . 
for example , 10 , 15 , 20 , 25 , 30 , 35 , 40 , 45 , 50 mg / day or Any discussion of documents , acts , materials , devices , 
more . 65 articles or the like which has been included in the present 

ATL1103 is to be subcutaneously administered at , 250 mg specification is solely for the purpose of providing a context 
per day , six times over 3 weeks on days 1 , 3 , 5 , 7 , 14 and 21 . for the present invention . It is not to be taken as an admission 
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SEQUENCE LISTING 

< 160 > NUMBER OF SEQ ID NOS : 154 

V 

< 210 > SEO ID NO 1 
< 211 > LENGTH : 586 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 
V 

V 

< 400 > SEQUENCE : 1 

cgatatgttc ccaactattc cactgagtcg cctgttcgat aacgcgatgc tgcgtgcgca 60 
tcgtctgcac caactggctt tcgacactta ccaggagttc gaagaagcat acatcccgaa 120 

agaacagaaa tacagcttcc ttcagaaccc acagacctcg ttgtgtttct ctgaaagtat 180 
cccgacccct tctaaccgcg aagagaccca gcagaaatcg aaccttgaac tgcttcgtat 240 
ctcgctgctt ctcattcagt cgtggctgga gccagtacag ttcctgcgtt cggttttcgc 300 

aaactcactg gtttacggtg cgtctgacag taacgtttac gacctgctga aagaccttga 360 

agaagggatc cagaccctga tgggtcgcct ggaagatggt tcaccacgca ctggtcagat 420 

cttcaaacag acttactcca aattegatac taactctcat aacgatgatg ctctgctgaa 480 
aaactacggc ctgctgtact gtttccgtaa agatatggat aaagttgaaa ctttcctgcg 540 

tatcgttcag tgtcgttctg ttgaagggtc gtgtggcttc taatag 586 

< 210 > SEQ ID NO 2 
< 211 > LENGTH : 192 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Homo sapiens 

< 400 > SEQUENCE : 2 
Met Phe Pro Thr Ile Pro Leu Ser Arg Leu Phe Asp Asn Ala Met Leu 

15 5 10 

Arq Ala His Arq Leu His Gln Leu Ala Phe Asp Thr Tyr Gln Glu Phe 
20 30 25 
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- continued 

Glu Glu Ala Tyr Ile Pro Lys Glu Gin Lys Tyr Ser Phe Leu Gin Asn 
40 

Pro Gin Thr Ser Leu Cys Phe Ser Glu Ser Ile Pro Thr Pro Ser Asn & 

| 
| 

? 

J ? gen H ? 

& 

Arg Glu Glu Thr Gin Gin Lys Ser Asn Leu Glu Leu Leu Arg Ile Ser A 
80 

Leu Leu Leu Ile Gin Ser Trp Leu Glu Pro Val Gin Phe Leu Arg Ser Id Val Phe Ala Asn Ser Leu Val Tyr Gly Ala Ser Asp Ser Asn Val Tyr 
105 

gn 
& Ep 3 110 

Asp Leu Leu Lys Asp Leu Glu Glu Gly Ile Gin Thr Leu Met Gly Arg 
120 mmm Leu Glu Asp Gly Ser Pro Arg Thr Gly Gin Ile Phe Lys Gin Thr Tyr 

Ser Lys Phe Asp Thr Asn Ser His Asn Asp Asp Ala Leu Leu Lys Asn 
160 

Tyr Gly Leu Leu Tyr Cys Phe Arg Lys Asp Met Asp Lys Val Glu Thr 

| 
Phe Leu Arg Ile Val Gin Cys Arg Ser Val Glu Gly Ser Cys Gly Phe 

185 190 ? 180 

< 210 > SEQ ID No 3 
< 211 > LENGTH : 191 
< 212 > TYPE : PRT 
< 213 > ORGANISM : Artificial Sequence 
< 220 > FEATURE : 
< 223 > OTHER INFORMATION : Somavert 

< 400 > SEQUENCE : 3 ? 

| 
Phe Pro Thr Ile Pro Leu Ser Arq Leu Phe Asp Asn Ala Met Leu Arq ? 

& o 
. 

? ? Ala Asp Arg Leu Asn Gin Leu Ala Phe Asp Thr Tyr Gin Glu Phe Glu 
25 30 

& Glu Ala Tyr Ile Pro Lys Glu Gin Lys Tyr Ser Phe Leu Gin Asn Pro 
45 

& 

Gln Thr Ser Leu Cys Phe Ser Glu Ser Ile Pro Thr Pro Ser Asn Arg 

5 

a amas Glu Glu Thr Gln Gln Lys Ser Asn Leu Glu Leu Leu Arq Ile Ser Leu 
70 80 

Leu Leu Ile Gin Ser Trp Leu Glu Pro Val Gin Phe Leu Arg Ser Val 
85 

Phe Ala Asn Ser Leu Val Tyr Gly Ala Ser Asp Ser Asn Val Tyr Asp 
105 110 

Leu Leu Lys Asp Leu Gin Gin Lys Ile Gin Thr Leu Met Gly Arg Leu 
125 mmm ? mm mm mmm Glu Asp Gly Ser Pro Arg Thr Gly Gin Ile Phe Lys Gin Thr Tyr Ser 

Lys Phe Asp Thr Asn Ser His Asn Asp Asp Ala Leu Leu Lys Asn Tyr 
150 160 mm Gly Leu Leu Tyr Cys Phe Asn Ala Asp Met Ser Arg Val Ser Thr Phe 

165 

Leu Arg Thr Val Gin Cys Arg Ser Val Glu Gly Ser Cys Gly Phe 
180 185 190 

< 210 > SEQ ID NO 4 



US 9 , 821 , 034 B2 
53 54 

- continued 
< 211 > LENGTH : 4563 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 

< 400 > SEQUENCE : 4 
cggcggcggc ggcggcagcg gcagcagcag ctgctacagt ggcggtggcg goggcggctg 60 60 
ctgctgagcc cgggcggcgg cggggacccc gggctggggc cacgcgggcc ggaggccccg 120 

gcaccattgg ccccagcgca gacgcgaacc cgcgctctct gatcagaggc gaagctcgga 180 

ggtcctacag gtatggatct ctggcagctg ctgttgacct tggcactggc aggatcaagt 240 

gatgcttttt ctggaagtga ggccacagca gctatcctta gcagagcacc ctggagtctg 300 
caaagtgtta atccaggcct aaagacaaat tcttctaagg agcctaaatt caccaagtgc 360 

cgttcacctg agcgagagac tttttcatgc cactggacag atgaggttca tcatggtaca 420 

aagaacctag gacccataca gctgttctat accagaagga acactcaaga atggactcaa 480 

gaatggaaag aatgccctga ttatgtttct gctggggaaa acagctgtta ctttaattca 540 

togtttacct ccatctggat accttattgt atcaagctaa ctagcaatgg tggtacagtg 600 

gatgaaaagt gtttctctgt tgatgaaata gtgcaaccag atccacccat tgccctcaac 660 

tggactttac tgaacgtcag tttaactggg attcatgcag atatccaagt gagatgggaa 720 
gcaccacgca atgcagatat tcagaaagga tggatggttc tggagtatga acttcaatac 780 

aaagaagtaa atgaaactaa atggaaaatg atggacccta tattgacaac atcagttcca 840 
gtgtactcat tgaaagtgga taaggaatat gaagtgcgtg tgagatccaa acaacgaaac 900 

tctggaaatt atggcgagtt cagtgaggtg ctctatgtaa cacttcctca gatgagccaa 960 
tttacatgtg aagaagattt ctactttcca tggctcttaa ttattatctt tggaatattt 1020 
gggctaacag tgatgctatt tgtattctta ttttctaaac agcaaaggat taaaatgctg 1080 
attctgcccc cagttccagt tccaaagatt aaaggaatcg atccagatct cctcaaggaa 1140 
ggaaaattag aggaggtgaa cacaatctta gccattcatg atagctataa acccgaattc 1200 
cacagtgatg actcttgggt tgaatttatt gagctagata ttgatgagcc agatgaaaag 1260 

1320 actgaggaat cagacacaga cagacttcta agcagtgacc atgagaaatc acatagtaac 

ctaggggtga aggatggcga ctctggacgt accagctgtt gtgaacctga cattctggag 1380 
actgatttca atgccaatga catacatgag ggtacctcag aggttgctca gccacagagg 1440 
ttaaaagggg aagcagatct cttatgcctt gaccagaaga atcaaaataa ctcaccttat 1500 

catgatgctt gccctgctac tcagcagccc agtgttatcc aagcagagaa aaacaaacca 1560 
caaccacttc ctactgaagg agctgagtca actcaccaag ctgcccatat tcagctaagc 1620 
aatccaagtt cactgtcaaa catcgacttt tatgcccagg tgagcgacat tacaccagca 1680 
ggtagtgtgg tcctttcccc gggccaaaag aataaggcag ggatgtccca atgtgacatg 1740 
cacccggaaa tggtctcact ctgccaagaa aacttcctta tggacaatgc ctacttctgt 1800 

gaggcagatg ccaaaaagtg catccctgtg gctcctcaca tcaaggttga atcacacata 1860 
cagccaagct taaaccaaga ggacatttac atcaccacag aaagccttac cactgctgct 1920 
gggaggcctg ggacaggaga acatgttcca ggttctgaga tgcctgtccc agactatacc 1980 
tccattcata tagtacagtc cccacagggc ctcatactca atgcgactgc cttgcccttg 2040 
cctgacaaag agtttctctc atcatgtggc tatgtgagca cagaccaact gaacaaaatc 2100 
atgccttagc ctttctttgg tttcccaaga gctacgtatt taatagcaaa gaattgactg 2160 

gggcaataac gtttaagcca aaacaatgtt taaacctttt ttgggggagt gacaggatgg 2220 
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- continued 

ggtatggatt ctaaaatgcc ttttcccaaa atgttgaaat atgatgttaa aaaaataaga 2280 

agaatgctta atcagataga tattcctatt gtgcaatgta aatattttaa agaattgtgt 2340 

cagactgttt agtagcagtg attgtcttaa tattgtgggt gttaattttt gatactaagc 2400 

attgaatggc tatgttttta atgtatagta aatcacgctt tttgaaaaag cgaaaaaatc 2460 
aggtggcttt tgcggttcag gaaaattgaa tgcaaaccat agcacaggct aattttttgt 2520 

tgtttcttaa ataagaaact tttttattta aaaaactaaa aactagaggt gagaaattta 2580 
aactataagc aagaaggcaa aaatagtttg gatatgtaaa acatttattt tgacataaag 2640 

ttgataaaga ttttttaata atttagactt caagcatggc tattttatat tacactacac 2700 
actgtgtact gcagttggta tgacccctct aaggagtgta gcaactacag totaaagctg 2760 
gtttaatgtt ttggccaatg cacctaaaga aaaacaaact cgttttttac aaagcccttt 2820 

tatacctccc cagactcctt caacaattct aaaatgattg tagtaatctg cattattgga 2880 
atataattgt tttatctgaa tttttaaaca agtatttgtt aatttagaaa actttaaagc 2940 
gtttgcacag atcaacttac caggcaccaa aagaagtaaa agcaaaaaag aaaacctttc 3000 

ttcaccaaat cttggttgat gccaaaaaaa aatacatgct aagagaagta gaaatcatag 3060 

ctggttcaca ctgaccaaga tacttaagtg ctgcaattgc acgcggagtg agttttttag 3120 

tgcgtgcaga tggtgagaga taagatctat agcctctgca goggaatctg ttcacaccca 3180 
acttggtttt getacataat tatccaggaa gggaataagg tacaagaagc attttgtaag 3240 
ttgaagcaaa tcgaatgaaa ttaactgggt aatgaaacaa agagttcaag aaataagttt 3300 
ttgtttcaca gcctataacc agacacatac tcatttttca tgataatgaa cagaacatag 3360 
acagaagaaa caaggttttc agtccccaca gataactgaa aattatttaa accgctaaaa 3420 

gaaactttct ttctcactaa atcttttata ggatttattt aaaatagcaa aagaagaagt 3480 
ttcatcattt tttacttcct ctctgagtgg actggcctca aagcaagcat tcagaagaaa 3540 
aagaagcaac ctcagtaatt tagaaatcat tttgcaatcc cttaatatcc taaacatcat 3600 
tcatttttgt tgttgttgtt gttgttgaga cagagtctcg ctctgtcgcc aggctagagt 3660 
gcggtggcgc gatcttgact cactgcaatc tccacctccc acaggttcag gcgattcccg 3720 
tgcctcagcc tcctgagtag ctgggactac aggcacgcac caccatgcca ggctaatttt 3780 
tttgtatttt agcagagacg gggtttcacc atgttggcca ggatggtctc gatctcctga 3840 

cctcgtgatc cacccgactc ggcctcccaa agtgctggga ttacaggtgt aagccaccgt 3900 

gcccagccct aaacatcatt cttgagagca ttgggatatc tcctgaaaag gtttatgaaa 3960 
aagaagaatctcatctcagt gaagaatact tctcattttt taaaaaagct taaaactttg 4020 
aagttagctt taacttaaat agtatttccc atttatcgca gacctttttt aggaagcaag 4080 
cttaatggct gataatttta aattctctct cttgcaggaa ggactatgaa aagctagaat 4140 
tgagtgttta aagttcaaca tgttatttgt aatagatgtt tgatagattt tctgctactt 4200 

tgctgctatg gttttctcca agagctacat aatttagttt catataaagt atcatcagtg 4260 

taqaacctaa ttcaattcaa aqctatatat ttqqaaqact atcttactat ttcacaacaq 4320 

cctgacaaca tttctatagc caaaaatagc taaatacctc aatcagtctc agaatgtcat 4380 
tttggtactt tggtggccac ataagccatt attcactagt atgactagtt gtgtctggca 4440 

qtttatattt aactctcttt atqtctatag attttttcct tcaaagttta ataaatttat 4500 

tttcttggat tectgatagt gtgcttctgt tatcaaacac caacataaaa atgatetaaa 4560 
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- continued 
??? 4563 

V < 210 > SEQ ID NO 5 
< 211 > LENGTH : 304901 
< 212 > TYPE : DNA 
< 213 > ORGANISM : Homo sapiens 

< 400 > SEQUENCE : 5 
atggttttct ttaatcagca cttcagtgat ttacttatta tgtttattgt tcattgtctc 60 

tcctaactag aatgcaagcc ccatgagggc agcatctttg tagatatgtg gtataaattt 120 

tgttccctga tocatgctaa gtttttagaa cgaagtctgt catagtgtag gctcaccaac 180 

atttgtatga atgaaagaac atggtgaatg ggaattcagt gttagtttaa aaaaaattca 240 

ttaaagggat aatattttat tagaatctta ttaattttac cagtaaatat tgtattaatc 300 

agggagatat atatatatat atatgtcata ttcatgagat atatatatat atatatatgt 360 

catattcatg agatatatat acagagactt attttgagaa atttgctcac ataattgtga 420 

aaactgaaaa gtcaaaaatc tacagggtaa attggttaca gatttaggga atagttgata 480 
tgcagtttga atccaaaggc tgcctgctga cagaattttc tcttctttgg gataggtcag 540 
tttttttctc ttaatgcctt caactgatcg attgaggccc acctacatta tgtagagcaa 600 
tatgatttac tcaaagtcta ttgatttaaa tgttaatett accataaaaa tgcctttgcc 660 

aaaaaaatct aaaataatat ttgaccaaat atctgggtac catggtctag caaaattgac 720 
acataaaatt aaccatctca atgtgtcaac tttgctaggg catggtaccc ggacatttgg 780 

tcaaatatta ttcaaataaa tttagaattt atcacaaatg tttgatatca taatttgatt 840 

tacaaatatc aatctaatac tttattttac agctgaatga tctcagagag caaccccttc 900 

cttctatagg ccaagaaatg gagtcattgt gagattagta actaatttac ccaaaatcac 960 
agaggaccca cacaggatcc caaggctcct gactaacaat cctatgttct tcaactacaa 1020 
atgctataaa acaaaacagc tataaaatge tactttaagt gttttggcct cttttgtttt 1080 
gttttgagaa gaagctttgg cattttatag tacaacagag tgactaaagc catgctctaa 1140 
cctcagataa ctgtagattt aggaagttta tactgtggtg ttttatggtt tggggagatg 1200 
gcgatctgac ctagatatct gcacttgaat atatataatc agaattattt tctaattgtt 1260 
tctattgtct tcaaggcagt ttatattttt tgctaagccc tactggggat gtataaaaga 1320 
ctggggaagg gtgggccata ataaggtaag gccataataa ggtaaaatag gttggacaag 1380 

ataagttagc caatatctga gtaaagactt caaggaactg taggaggaag caaatgaata 1440 

tttgtggaag tgtgtttaaa tcagagagaa aagccagcaa aaagccttca agttaggagt 1500 
ctgcctggcc tgcttaagaa acagcaggga ggccggtgtg ctgggagcag aatggatgac 1560 
ccagtgatgg ggaaattcat gggagatgag gtgtggggca aaggtacata gctcacgtag 1620 

ggtctcatgg gccattttga attttattct gatttgaatg gggaaccatt ggagggtttt 1680 

gagctgagga atgacatgat attaatttta aaaggaatga ctatggcaac tgaatttata 1740 
ctttgggttg ttgttggtgt tggttgggga ttaggggtgg ggtttgtcaa agcaagcaga 1800 
ccagttgagt tgagagacta ctgcagtaat ctgagaaatt ctggtggttc agaccaggtg 1860 

tctctggacc tctccaagaa aatagacaga gttttgaatg tggaatgtga ttggcagaga 1920 
agaagtaagg atgatttcaa aggtttgtgg cctgggtaac tggcaggaag tagttgccat 1980 
ctactgagat ggaaatgtca cccactgtga ttggagtatg tttaaggaga aagaaccaga 2040 
gttcagatgt ggacatgtca agtttcagag gtctgttaga catccaaatg gagataccca 2100 
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gttgttagcc tggagctctg tggagagatc tgggttagag atataaatco aagagataca 2160 
acttttcatt caatttgatt atttattgga cgctttataa actctgtaaa tactgggcac 2220 

taacctagac attgcaggta cagatattaa gaatatatag tttctccctc agaaatctct 2280 
taattaatga gaaaagcaga catgtcaaca aaactgcaat atttaataaa aga agatata 2340 

aaggcctata aaggtgctga tacagggaga attaattaat tccaccctgg ggaatagtca 2400 

ggaagacctt cagagagaaa gtaaacaatt gattggaact ttaagattaa gaaggatttc 2460 
tctgggtgga caaagtagga tcttccaagc agagtggaaa ccatgagcaa atgcagtttc 2520 
attcttcaga aggtaaatgt gctctggcat gccttaactt ataacaaatt aatcaactca 2580 

atacctgcta cattttccct cacaatttgg aatatataaa gaggcacata ctactatgga 2640 

ccaatacctg gtcatatatg agattgaagg acctttactt acgaggetta aaaataaaga 2700 
ctgcccttca tgtcagttgc aggtttatat ctagttctat agtattaact gaggtgtctt 2760 
ttcctatgtt ttctgtgcat gatgactttt taaaaatcaa agacagagca gcagccagag 2820 
tagtctagtt tcatggcaca cagaatggag gatattgctg aacccagatt taaaaaaaaa 2880 
aagaagtcaa ttcttatttt tttaagtatg gccctgagct catctcagag cataaacaat 2940 

agaatttaga atatctttta tgactccgtc tggcacctcc taaactagat caagattctc 3000 
tagctcaggg aagaagggca aaggatgaga aggcacagag aggatataaa cagagaggtt 3060 
ggtagtgcca ggctctgaag aaggtccaac ttggaaggtc atttcagaca ggcgtggagt 3120 
cagcatttga ggcctgtctg gtctctactc ctgccaggac taccctgtca gccagcttgg 3180 
caggtatgga ccacccagca ggagtttttc ttgactgtgc cctaatcttt tactttccca 3240 

agtttctcta tatgggtacc tcccctttta aaagctccag acacagccaa gcaccactat 3300 
tgctccagca aagtatgaag CCCcagaaat caatggtttg gggaagagtc ttaggggaac 3360 

taaatgcctc cttattttta gatgccatag aacaagagca gttcaggatc aataaccato 3420 
ccaccccatg ataaaacacg ccccttccag aatctttcct ttttcgttca ttctaggtgt 3480 
ctgtctggaa cagctggggt atttgagcca cagctgagct tctgaaagca ttctaaggaa 3540 
cagtttttca cttatctgat tcctttgaaa ataggggtat cttatgtgat atctgctatc 3600 
ccagagtctt tggtcctctg ttccttctca agtcttggct cccgtgtact acttcaaage 3660 
cctatagata ttttattcta aagaaaagaa acttggttcc tttaagttgt ttaaacattt 3720 

ctttctgggt ataaacttgg gtttgtgtct gggagctctg ttaaaaaaaa aaagtcttta 3780 
gtaagccaaa gctgttagaa gettataagt aagtgacatt acaattgacc gtcagtaaat 3840 
agtggaaaga ttgcatgact agctactcct tcagatctga gacaacctgg agctagattt 3900 
ttgtactctc tactcagaaa agcatatagt gacttggggt ttgatgctgt acaaaaatga 3960 
catgottatg cacaacttta actttctgca acacttttac aacttcttgt gaatgaagta 4020 
ggcagggctc gcatttgaca gatgagctat gtccagcgtg aggcagagtt aaaacccttt 4080 

tcctggctca ggaacttcag gctggggcct gtgtctgctc tccctgcatc cctgtcctct 4140 
agcagatacc tctctgctaa catgctgagt gtccttggta aattactcat tctctctgtc 4200 
tccgtcttct aacctccaca ataaagtcct tcgtagtttt aactatcttt tcactgtgcc 4260 

ccagtgagca ggagtttgga acttgattgt tgatggaaag gcaatatttg gatggctaaa 4320 

cacgctttcc aaggtatctc gctgatcttc ctctcattcc tggagatagc taaccttttt 4380 
gtaagtgttt ctttgagtct gtggactgca cttaacgctc ttgtaggtcc tgotttcatt 4440 
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tggaacgggc aggcggagag gaaggaagtg tattgcaact accaatattt tcctctagga 4500 
ggagccgcgc agctcagttg agagtgacac gcaccaactc cagctcctcg ccgggaagac 4560 

ttcatcccag caactcggaa tgcttggccc gggcggcact cggcctctcc gcagcagtto 4620 

tcgaactggc ctccttgaac gtccgcttcg ccttcgcttc tgcaacctgg atctggggga 4680 
ctgcgggcca ggcgcggcgt gacccctggt gaacggtggc cgccttttcc cacccctgcc 4740 

ctcccatcct cccttcccgt ttcaccccgc cccctctctc ctccccaagc ctgacagccc 4800 
gcgagctgcc aagcagggcg cagccatggg aagaggagga gggctaggga gcggcggcgg 4860 

cggcggcagc ggcagcagca gctgctacag tggcggtggc ggcggcggct gctgctgagc 4920 

ccgggcggcg gcggggaccc cgggctgggg ccacgcgggc cggaggcccc ggcaccattg 4980 
gccccagcgc agacgcgaac ccgcgctctc tgatcagagg cgaagctcgg aggtactgga 5040 

gtggggctcc gggagtctgg ctttattttc ctcctgttgt gccagggggc ctgagggtga 5100 
accctgggac tctagttgtt tatgaaaacg ggaggatctg tcttatatat ttacacggat 5160 

aattttttat tccggatgac ttggctgtgc tcccctcctc cttgcgaaga agttgttttc 5220 
tgctggtggg ttgttgtaac ccaatctagt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt 5280 

gtgtgtgtgt gtgtgtctgg aagttggtga gggcggcagg gagttgcggg cgacagacga 5340 
accatcacac tctggcgtct gctctggccc gcgagtagtg tacgtggagg ggtttactcc 5400 
ggagacagtt ttgttaaagt cataaaagtt ttgctagtgt gtttctgttt gccatcatct 5460 
gcctggctgc ggcaggaact gccgaggctg ctgctgttgc gcggggaaga atccccggca 5520 

gcgcgactgg agagactggg gaggtcgagc tgtgcgcgtg gacacagcgc gcagagcgcg 5580 

cggtcttttg cgcgtttgtg cgggccgcag ccgcacgttg gcaccgatgg aactggggtc 5640 

agtagagtga cagccaccag tocgcatgaa ctggggtaag tggaaattgt ggcgagccga 5700 

cctcccccag cttttgacac actagtggtt gtaaaatcaa ccaggottaa agttttgaca 5760 
gaactgccag aggctgcggg tcaatggggt ggccgcgtgt ctagggagag ggcgctggcg 5820 
gcgcagaggg tgcggggcag ggcacttgcg agtgcgtggg gaagtctatt tggggcgagt 5880 

gotttatata tagcccgagg ggatgcctgc tgagaccgag ctgcgggggc tctcggtctg 5940 

gcgcggactg tgtgtcctga atgagtgtac gtgtgcgctg tgtgtgcgcg cgcgagtgtg 6000 
cgcctgggga ggcgtgtcgg cgcctgagcc agtagggtgt gcagggtgga agaggccaca 6060 
gaggtgccgc ctgtctgttt gtgccgccag gagaccttgg aagggacaga gaaaggtaac 6120 

ggaaggccaa agtgttggga agt cagagta gtttctgcat aggattaagt attaagggct 6180 

ttaaaataac taaacgcatt gccctgagtg gotgaggact ggaagtgagg ttttggggag 6240 
6300 ttctcaggag aactgcatgg gagggcgttt gggaggtcta agggatgtgt aatatgtgtg 

agtacagaac ttcggagaca gacacaggtt ggagctatga atttgaaatt ttcagggtgc 6360 
tgctgtccac agtccaggga ctggctggtt tcagaggtat tcaggctccc tggtgtgtgt 6420 

gcctgggaag acactcatct tttcttgcag acatgggata ttgtggcagg tcaggctctg 6480 
tttcctgage aactggtgtt ccaggctagt ttccacctga atcaccctag aagtgtcttt 6540 
tttctgatga taaatgttga aacctttcca gaaattaaaa tgctggatag aaacaaaatt 6600 

gatgcagcag acaggattgt tgattctatt tattcagtga ttgggagctc tttttccttt 6660 

tgagaaaagc aaagctcagt gtttccagat tagatttcaa ggagtcttca gctatctaca 6720 
gottcccttc tgggcctttg gatggagctg gaaggatgtg ttttggccta aagacctttg 6780 
gaagacatca tgtgtagctt aaagaggttg tcccgtctct catcatcttc ttccaccctt 6840 
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ataaactttt tgttttgcat taatctaagg aaagttggtg tgtcaacatt tagctttttt 6900 

ttattggagt aaatatatca cagtgaaatt atagttatgg tctcctgaag cccatggaaa 6960 
gccaacactt aatgggcaaa ggtgtgaaat gaaagtctat aaatgcaatg acaaagtgac 7020 
gagatgagtg cattcttttt tcaaaatgaa cataactgtg ctcacaaaaa tttgttttag 7080 

ccaggctttg ggcccatgtt ttttattatt agtttttaaa cagcagactc cacatcataa 7140 

accactttaa aatggatact agaggcctcc tgtatgctat ctctggcgcc tgcttaaaca 7200 
gatgtttaca gtgcttogta acctatggga ttgtcatgtt gagtatcttg ttagctcagg 7260 
acataatgtt tatagcataa tataataaat ggagccacag ttgcagcgtg cttcttccaa 7320 
gtgcatgaag caaatcttgc agcagggaaa caaatcttgc agttggtcca acttggctag 7380 

ccttctttgg ctatctcctg gtgagcaatg ttaatgtaaa gataaatgtg agtgacgtag 7440 
tgagaaagtg ggacagtaaa ttgtttagct tagtgaaaaa agcatggatt atgtttttta 7500 

aatctgctaa cotgaagatt acacttctca ggtcgtacca ctggcaaatt gcacaactat 7560 

gggaatttgg tttgctttta aagagcaatt tttaaaaagt atgtcagtaa tgaaaataac 7620 

ttatatttct taatgtgttt atgtgtgtcc atacaagcca atactttttc ttctttaaaa 7680 

agaaccctat aatttctgtg gtaattattt aaatattatg agcattcaaa tctcctaatc 7740 

accttttcaa tcttcaattg ataagaatcg aagtttggta agactggagt catccctcag 7800 

ccaattgtgt aaacaagaca gtacagaatg tctttctggc aagtaatttt tttcaacctg 7860 
aaacagataa tataaataat atgtcccata aaagaattac ttaagatgat aattacttta 7920 

gaggtaatta tctggtgcat gaacctctat ctgtgaaaat ggtctagtct atctcttatt 7980 

ggaaataatc agttggaaat ctcccttttt cattggtcag tocattctag gaaagattca 8040 
tttctagaaa gttcttatac tgaatcaaca ttttcttcca tocacttgcc tatccttcag 8100 
cagctgacca caatgaatct agtctctttt ccctgtgttt accatacttg aaaacaaata 8160 

ttatcctcct tgccgaatcc ccttttgcct actcttggag cagtttttca tocactatag 8220 
ggttccaccc tcctctgcct tgaacaagat gcccttgatt gtacattctc attgtattag 8280 

tctgttctca tgctgctaat aaagacatac gtgagactgt gtaatttata aagaaaaaga 8340 
ggtttaatgg attcacagtt ccacatggct ggggaggcct cacaatcatg goggaaggtg 8400 
aaggaggagc aaaggcatgt cttacatgac agcaggcaag aaagcatgtg caggggaact 8460 

gccctttata gaaccatcag atctcattag acttattcac tatcatgaga acaacatggg 8520 

aaaaacccac ttccatgatt taatcaactc ctactgggtc ccttccacca catgtgggaa 8580 
ttatgggaac tacaattcaa gatggcattt gggtggagac aaagccaaac catatcattc 8640 

cgctcctagc ccctcctaaa tctcatgttc tcacatttca aaaccaatca taccttccca 8700 
acagtccccc aaagtcttaa ctcatttcag cattaactca aaaatccaca gtccaaagtc 8760 
tcacctgaac caaggcaagt cccttccacc tatgagcctg taaaatcaaa agcaagttag 8820 

ttactttcta gatacaatgg aggtacaggc attgtgtaaa tatgcccatt ccaaatggga 8880 
gaaattggcc aaaacagagg ggctataggt gcaagtccaa agtctaatag ggcagtcatt 8940 

aaaccttaaa gttctgaaat gaactccttt gacttcatgt ctcacatcca ggctgttttc 9000 
atggctggca ttgactgtgg cttttccagg cacatggtgc taactgtcag cccctaccat 9060 
tgggggtgct ggggaatggt ggccctcttc tcttagctct actaggcagt gacccactgg 9120 
ggactctgtg tagaggatcc aaccccacat ttcttttcct cattgcccta gcaagggttg 9180 
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tttatgaggg ctctgcccct gcaggacaac tctgcctgga catccaggca tttccataca 9240 
tcctctgaaa tctaggtgga agttcccaaa cctcagttct tgtcttctgt gcacctgcag 9300 
gaccaacacc acatggaagc ttccaagact tggggctttc accctttgca gccatggcct 9360 

gagctgtacc ttggcccctt ttagacatgg ctagaggggc tgggacacag ggtaccaagt 9420 
acctaggctg cacctagcag goccagaaaa ccatttttcc ctcgtaggcc tctgggcctg 9480 
tgatgtgagg ggctgccata aaggcctctg acatgttctg gagacatttt ccctattgtc 9540 

ttggtgacca acatttggct tctcattact tatgcaaatt totgcagcag tottgaattt 9600 
ctccccagaa aatgggtttt tcttttctat ggcatcatca gottgcacat tttccaaact 9660 
tttatgctct tttcacctct tgaatgcttt gctgcttcta aatttcttct gccagatacc 9720 
ctaaataatc tctctcaagt ttaaagttcc acagatctct aggacagggg aaaaatgcca 9780 
ccagtctctt tgctaaagca ttaacaagag tcacctttgc tccagttccc aacaagttct 9840 
tcatcttcat ctgagaccac atcagcctgg actttattgt ccatatcact ataagcattt 9900 

tggtcaaagc cattcaacaa gtctctagga agttccaaac tttcccacat cttcctgttt 9960 
tctgagccct ccaagtctct agaaagttcc aaactttccc acattttcct gtcttctttt 10020 
gagccctcca tactgttcaa acctctgcct gttacccagt totaaagttg cttccacatt 10080 

tttgggtatc tttacagcag caccaactct accattacca acttactata ttagcccatt 10140 

ctcatgctgc taacaaagac atacccaaga ctgggtaatt tataaagaaa attaggttta 10200 
atggtcgcac agttccacat ggctgggagg cctctcaatc atggcagaag gtgaaggagg 10260 

aataaggcac tcttacatgg tggcagacaa taaggcatgt gcgggggaac taccctttat 10320 

aaaaccatca catctcatga gacttaatca ctatcgcaag aacagcatgg gaaaaactcg 10380 
ccctcttggt tcaatgacct cccactgggt tcctcccatg acacatgggg attatggtag 10440 

ctacaattca agatgaaatt ggggtgggga cacagcaaaa ccatattact gactgtccct 10500 
cctaatgtgt gttttctaaa caaaagattt ataatttgta gttctgaaca ttctatatct 10560 
attaagacag tttaatatta atgaaattct ttagccattt cattacgctc ttgattaatt 10620 
tcatacctat aaacaaqata acttattctt ttcaqattat taatcatcca taqtcaaago 10680 

atttttataa tagcttcaaa acattttttc atgcctgaat gtactataaa tttatggaaa 10740 

gtataatact gtgtgggtaa ataaaattct ataaacagtg caaatagtga cttaatttct 10800 

ccctatcaag gaatatcaac cccaaatata cogaaagtag aatgttccaa agataaacaa 10860 

gttgaaacta catgttatag acaggtaggg actatgatgt atttttttca taggcctcat 10920 

tgtgtctgct tccatgaaca tgagtcagta ctagcaatca ggcatttatt gaaggettgt 10980 
tctgccaaag toccagagag tatgccatct ggccttaaat gaagtgaaag tacatcaaat 11040 

aaagatactt ccttgggcaa ctgggattta agatgtgcat gcaggacatg totaagtcag 11100 

ccatctactt tttctcagga ggtaaatggc ttgccaatgc cacaggaaag totaaagtgt 11160 

tcacactcca taagcaggtc ccatgtcctg ttgtaggtct ggacaggagc tggacaaagg 11220 

ccctgttact cttagcttac caagtcttag ctgccttgga agaagatagc aaatctggct 11280 
tatccagagg agaggcctga agtgtgcatt gggcacctac ctggtgtgac tgatttctct 11340 
tttatgtatc tgtcttgggc ttccagctaa attgtgaatt ccccttgcca ccaagctaag 11400 

aatctgccac agcattgtct tcctgcacac acacacacat acacacacac aaaaacatat 11460 
atgttggatg atgaagagac aatgtcagtt tttcagcaag totgaatgtg aaacaaatgg 11520 

ctatgtttct tggtgcagtg gggtgggagg atgagagaga aaaaacaaac ctgtgatata 11580 
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aactgacatc tgagcctacc aaaagccctt tgagagacct ttgatcaaga caaggggata 11640 
atcatagtgt tgtgcactta gataaaattg tccatgctag toccgtgtgt gtgtgtgtgt 11700 

gtgtgtgtgt gtgtatgtgt gtgtttcttc actttatccc cagcattatg gtctcaattc 11760 
atacacattt gottttttgc tttattctag tctgatatga agggaagaaa taagcaatga 11820 

ttcagttcct ttttttacat ttcaaacatt catttcacta ctccccacct cccagtcctc 11880 

accccccaaa attacaagag acccattggc aagtacttgg acatgcaatt ttcaaaccaa 11940 
aggtttactt tgctataaga aacgtctaag ttaggatgat ataatatgaa ataat agtaa 12000 
attagatgtc aagaaacttg ggtcctctcc aagctctgcc tttaatgggc tttgcagttt 12060 
ttgccaacta tttaaccttc ctgggcttca tatttcttgt atgttaaaaa caagcaaaaa 12120 

ggagaagtaa acaaaatgac cccttagaat tctcttcagg gctattgttt gaatccattt 12180 

aattatcaaa tttctctctt cttttaaatg taagcatcaa aaaatgtttg cctattttat 12240 
tctctcatca ttaattttta atcaattaaa taaaataqat aaaaatttta tcaaaaccat 12300 

gottcttgct ttcattctaa aacaatgcaa ctcatcacta tctgatgcag aaagtctttc 12360 

tgaaatattg tttttctctt ttgttgttgt ttttttcttt gtgctaaaga aaattcattg 12420 
atgagtacca ggttcttcaa agaaggatgg aaaagtcatt gttttttagt ctcaacttct 12480 

ttcttcagtg cttcttccta ccttttaata taggcaaata aagccttagg ccaggcacta 12540 
attttactta gtaatgattc ataagaaggt agtgattttg t?agaaattg ctggctgcat 12600 
qcttttaatc agcatctaaa cttaccttca aatactccat tocaaaatca qcaqataact 12660 

tcttctacag agtctttcaa acttccagat gtgtttactg ttttgattag ggctttcttc 12720 
ttttgttgtt gataagactt cagccagttt tctttaggct aacattatta tattcccaat 12780 
gaattatact tcttaggttg tgaatttgtt taaagataaa tctatctcca gctggctggc 12840 
ttctaagtaa aaaggggtat cctagggaagaagtgcactt cacagggatt cagtacaggt 12900 

gtagagaatt ccctgataga gaattggaac acatcaagag tttgcaaatt gaaaaggtac 12960 
ttttatgtac ttatccatgg tggacaacct gtgtcctagg gaagaagcgc atttcacagg 13020 

gattcagcac aggtgtagag aattccctga tagggaactg gaacacatca agattttgca 13080 
atctgaacag gtacttttat gtacttatcc atggttgaca acctactgtg ctagacattt 13140 
gctgtagtaa ctccttgatt ttttcctcgg ttgtttataa aattaaacat ttgaagtagc 13200 

ctattgaaaa gtcttaaaag aagcatctcc tctattcctt tagaatacag tatattaaac 13260 

aagtgataaa gtccaaagaa aaatccttat tcttttcttg ctttaaaaaa tgcactttat 13320 

tttattaagc attatatcta tcttttaaaa ctttgaattg ccatatcaat gaaagtagag 13380 

tgttatcatt acaaaacaga atcgcagata gttctttccc tgtgcttatt gagagaaaag 13440 
gtgcataatt gatgctgtaa atgatcatct tgaatttgat gatggctggt gagaaacctc 13500 
agtcagacat tcaattttga ttgccattggtcagaaaggc agcctttgtt cttcgtcact 13560 

atgtggcaca tgatcctaat tcaccctatc agctgcttct ctgcacactt tcaagctatg 13620 
tgattgttat actagaaagc ctctaagttg gccaaactaa tgaagactaa tctgacaaag 13680 

catatgtgaa tgataaattc totaaagacc gtggagatag agcctctgca gtggcttctt 13740 

cccctgggga tagaagaaga taccagaatc cctgggcaag atgaaataga taaaggaaag 13800 

gcatcatttt tatacctagg aaatcagaaa gattaaagaa agagaagcaa gaataaagaa 13860 
qaactactac tttcataqtt cattctttca atataqcacc ttatttocca taqaqacatt 13920 
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ggtgaagcca tgcttttctt tgccatagaa taggtgttca gtaaatattt tgcaggtggc 13980 
cttaatatgt agtaaaacat acagaaatat ggaagcattg acaagaagtt tgtggataat 14040 
ttgagggcaa aaggatgtag ataggatcag gttcataatg caaatttgct attattctcc 14100 

ttagattaat gatgtcactc aaacttcatg acctgctttc caaggtgtat gctgttcaca 14160 

gccttggaaa catttagaag tttttagtac ttggagcaag atggatatat gtttcacatt 14220 
ttatctagga cttagtagga cttgggagac atatctactt toccagatct tagtatactt 14280 
attatggagc atgacatttt aattctcttt gottttgtcc tacaaagttt agtgttttaa 14340 
tttatttttc tcggtgcata tagggagaga attatttata taatctgaaa agtactttga 14400 
aaactacttg ggaaaatatg ttgaataaat aagttttttt ttaaattagc ctacaggatg 14460 
taagtctggc caggct agtg gtatttttgg tatcattgtg aaaaatcaaa aacagaacat 14520 
gtatttatca atccattagt gtgttoccag gaatgtgcta gacactaggg aattaaaaca 14580 
tgactcttga ctttagtacc aagcattcaa gotagaaggc aacactatta atgtacattc 14640 
atggtgtgat tatggaacag togatgactg tacaacttaa tgaaaagttc attagagact 14700 
ataaatgcta catttattta gagagaagga caatctgttt ggactgaggg attggaagag 14760 
tggccttcat gggcaacatg gctcctgage cagtacttaa gatatggtat tttttttttt 14820 

tttttttttttttggttagg tagaagggtt ggagaggttt catgcaagga gttaggaact 14880 

gaggaccagg aggcgtatct tgagttcact ggggttactg gtaataggga ggaggcagag 14940 

agtaccaggc tgtggatttg ttatccgttg gaagctcttc ccattgotta ttatggtcgc 15000 
tgcatatagg ctcatccctt gggtagggct attggagtgg ccaccctgac cctattgctg 15060 
attggatagt ggtggctgct gtgtggtatt tcagcacatt tatcttttct gaacattatg 15120 
taaattcagt ctgaaaactt ctttcttaaa caatgttcca agaggcctat taaagatgcc 15180 

aacaatatga cttccattca agaatatgat cttgaatggg ctttacaatg gcagagctga 15240 
cctgagatta cctcctctgc tcctgctctc aagccatgtg ctgatgctga cagtcctggc 15300 

ccaatagagc catagggcct cacagaactt gagatcatct accagtggct gtcaaccaag 15360 
ccactccttt ctgctaggta gtgcataggg acattgggaa atacagttat tataagaact 15420 

ggaaagagtt gtaggctttt ggtgcctgaa gtcagaaatg ctaaatttct gtgatgccag 15480 
gggcagtcct atataagaaa ttattgtgcc tcctcaaatg ccagtagatc cctattgaaa 15540 

tacttgagtc tcatatcctc actttattta taggtgagga aatgggaggc cctgagaagt 15600 

gacaaaactt tcttctagga ttaaacttca cagtctcagt gacagattta taactcaatt 15660 
cttttagttt tctttcaaga gctcttgttg cagcaccaca gtccctccta ttaacatggg 15720 
ctataactat ggaatagcat gttgtttatc tctgccattt ttatagaagg atgatagtta 15780 
gctatgttaa ctatctgaat gggtggaatg tgaattgaga taactggtac ttgaccagca 15840 
gttctttcgc ctgggaacac acacagattc acctgtaaat tagggttggc agatgcctgt 15900 
tgagatgtca accatagcca aagcttacaa attggttgac tttttggaaa gggcatggag 15960 

taggctttgg attcacacaa atctgcttgt ctgaccggat ttgaatacaa cccttcttat 16020 
ctttactatc tttgtgactctcagccaatt a aactctctg agctttatct gcaaaaaaac 16080 

agttgattat tcttatttca caagcaatga gtcaaaatag tgcctggcac atattgggca 16140 

ctgcagatat agagaattcc ctacagtatc tttttgagca taaagacttg aaaccttcac 16200 

ttataaaaga ccctcttgat aacagtcgct atttttttct cctcctttcc ccaaacaacg 16260 

aaactagggc ttcagtgagt ccctgaagtg tttactttgt ttgaactgtt gagatttccc 16320 
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tcctccagaa gagtcctgct ggccagagat gagttccttt tgacttctct gtcaacgtgc 16380 

ctgtattatt gtcacatagt aaaaatgaaa gatatatcta gatgattatt agcaggttat 16440 

gaaacttaga ttttaaagtc aataataaaa gccattcctg ggtagagaag tttttcagag 16500 

agatttctac cttgccagcg atgagagagc ctacttaggt gaggtgaata ctttaggcaa 16560 

gttaagggat aacacaatat aatttattta agtaagtttt ttatctggga ctaatttcag 16620 

gtttgcagaa aagttgcaaa aattttagag gtcctgtata ttcctcacct agtttcccat 16680 
gttgacatcc ataatcatga tatatttgtc aacactaaga aaccaatgtt agtacagtac 16740 

tattaactaa aatccagact tcatcctaat tcccccagag cttccactca catcttcttt 16800 
tctgttccag gattcaatcc agaagcgtgc actgcttttg attttatgat ttttaaatac 16860 

tgtgcatgtg cttttttaat ttgggccctc tcatgtgtta aacttaccgg cctttgtaac 16920 
cagatagcaa gttctgtaac agaaaataca atgatgttga atccaacatc atgctgggca 16980 
caaagtatgt tctccaaact aattaaattt atcacagcaa caagaacaaa gttttactca 17040 

gcgtacatat gtagctgagt cctcattggt aagctaagag gtagtcataa gagtgggata 17100 

acttggaaga aatttgattt tgaatgtgtg ccctgaacat tggtataaaa caggaccccc 17160 
taaatcatat atgaactgag tctgtacact gtgcctagca ttgtgtgtgc atatcacact 17220 

tactcctgat aactgtaagg cacatagcct tgagtaactt agctgaggaa atgagaccaa 17280 

gggaagttaa gttacttggc cagggattca cagctagtaa cacagctgag attaaaacat 17340 
atgtttttct ggcttcagag cctacactcc taatqctqta ttcaattact CCcacacttc 17400 

tccacttgct taacccctat tottggtgtc ctttttctag gtatacagaa tttgaaaact 17460 
atattgtcaa actacagcag acctggatgc atggtataca cttctttgtg agctggatta 17520 
agtttcagcc ttgaatttgt ggattatttt caaaacctgc ctaacatctg taaaacatgt 17580 
tgttttttta atatgtagat atccacataa attgaccaca atgctcttca gaaagtccca 17640 
taatccaata ataaataaat ttttgataca tggctaataa caggcacaga agcatctcca 17700 
aaggacagga cattgatatt gtgtaataat ttaaagtatt ttatgattgt ataatgtgcc 17760 

tgagttttgg atagttgacc tctatttctc agtctttaca tagttactgc ttttttaagt 17820 
gttacatgag ggatgtggaa tattcagtgt aacatttgac taatctttat gttttgagtg 17880 
gcccaactga aaattaccct tggttgcctt ggaactctgg gcatgatgtt caaaactaga 17940 

aattcttgca aattatttga gctttggctc tgggaagata aacaacatga ataactaggt 18000 

taaccagggc tgaaatttct ctaacctata attctaaatt cagaaaagaa tgggctttag 18060 

ggttttttgt ttatttttgc tttgattaca agttgttgga agcctagagt tagtatctaa 18120 

taacacaatc tatgtaaaac acaaattatt ggctcagaat gatatctaat ttctaagaag 18180 
atatgaggag gcaatcatgt aaaaacgtgc ttttcttcct agaaggaata agctgggatt 18240 
ggccaaaagg taatcccttt agagtctaat gtttagagca ttgcatattt ttaaagaaga 18300 

catattacct tttagaacat atgtaggaaa ccattttctt tgottatatg gctacataaa 18360 

gttgtcatgg ttttaaaccg tgaccttaga taccttatag aagtaattac aggcacaatc 18420 

tgtgaatgaa gatttgcaaa ctatgcttca ccaagcctca gggactattg gatgtccaga 18480 

ggacagagcc atgttggatg tcttatgggc cttcagtcct gcaaagtggt gtgctttcat 18540 

gttttacaca cagcagttct gagaaaattt aagttgaaaa aacagcctct cttcttatta 18600 
tttttatatt tatttattta tttatttatt tatttattta tttgaaacga aatcttgctg 18660 
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tgtcaccagg ctggagtgca gtggcgtgaa cttggctcac tgcaacctct gcctcccagg 18720 

ttcaagcgat tctcttgcct ctgcctcctg agtaggtggg actacaggtg caggccacca 18780 
cgcccagcta atttttgtat atatgtattt ttaatagaga cagggtttag ccaggttgcc 18840 

caggctgatc ttgaactcct gagctcaagt gatcagcoca cctcagcctc tccaagtgct 18900 
gggattacag gtgtgaggca ccgtgccgag ccatcctgtc ttctgaaaaa aaaaaaaaag 18960 
caaacaaaaa tgtttaagcc tggtatatat tttcttatat tgcataagct acttttctga 19020 

ctgcctctct ttagaaattc ctctgatttc tagagaaaaa aaaatcgcat tagctttttg 19080 
gtttctaaat tcaggctcac tttagtaact gotagattat aaactcttag aaggcaaagg 19140 
gctatgtatt ctctacttgt ggacactcaattagtttgct taagcaatta cttctgtgta 19200 

agcaacatta atgaagtgct tactatgatc aagggctata ccaagtcctt ttttatatta 19260 
tttaatccca cacaaaaccc atgat cgacc taattgtaca cttggtgaaa ctatgatgta 19320 
gggaggttaa ataatttgtt caagaaccca cagctggtaa gtcgcacagt gtattcaaac 19380 

ccagatcttc ctaattgcaa atgtgtccaa ctcccatgct tctaaccact gcctatgtga 19440 
tggttctttg aaattcctcc ctccaagaag tggaatttaa ttccccccgt ccattgaatg 19500 

tgggccaaac tcaggtgact catttctatt aaatggagta aagtggaagt gaagatgtgt 19560 
ggctttagcg actaggtcat tcaaagtggc tcctgtcttg gttgttctgt ctcttatacc 19620 

tattgggcat ttaatctggg gaaaaccagc tgccatgttt tgagctgctc tgtggaaagg 19680 

ctaacatgaa aagatactgt ggatcctaca gacagcttca aatgaggacc tgaggccctc 19740 

agaccagtag ccagtatgaa actgaagcct cttgaccaca gcctccatga gagtaatgga 19800 
atcttgaccc cctagtgaac cacagcctcc atgagagtaa aattcaagat ggagccttga 19860 
cacccagtgg agcctcgaga tgactgcagt cttccaccaa cagcttgatt catgaaagac 19920 
catcagccag agccacccag ctaaggtgat tctaggcccc tactcctaga aaataaatat 19980 
ttgctgtttt gactgccaag tgtttgatta atttgttacg cagcaataga taaataatgc 20040 
agcctaacac tgtcctggtc atttttaaaa aagaaattgt tttaatttta ctaaatcaca 20100 
aattttaaaa cattgataca gcaaggagaa actttccaga aaaaaaatgc tgccaaattt 20160 

aagtagtaaa atattaatgt ccaaaaaaca tcatagttac aatgacatct ctaggattga 20220 
ggattttgta agtcaaaggt cagctgctta aaaaacccat aattttaaaa ggaaggatat 20280 

taataataac tgcattattg aacatagata gcattttgaa cttttaagaa atcctcatgg 20340 

gaaaactcag gaaataatct gtttggtaag ttatcactca taatcttaaa ttgttaggtg 20400 
catgtttgca ctttccatga tttgaagagg aatataaagc aaagttgaat tttaacctct 20460 
tccctaatga ttttactcag cttttcaaag gggtcctaaa agctcagagg tcaagtcatt 20520 

tcttggtttg ctctacctga caaattgcat taactctgct ttatagccac ttgcagttta 20580 
ataaatgact tggactttga ttaatatctt tagtgcttaa gcccaagaat ttgtataaga 20640 

ctttgggata tagtactgta aatttatcta aagatggaca ctggaaggta gaaggagata 20700 

tattagtgtt ggtttgggta catgtctagg tactgaattt ggatcatcat aagtccttac 20760 
agaagatact tgttgacttg tcttttaaaa aatatgtgaa agtgattttt taatatattt 20820 

acaaagtgat ctaagtgatt taaggaattc attcatgaag tggatatgac tagttcttgt 20880 

ttagtattca gaatgactgt aaaatagaaa tgctgatttt ccttgcccag attgtagaac 20940 

acagatcaaa ccctcctagt ccttccctta aatgtttttt ctccatacag cttatgccct 21000 

gagttctcaa aacatttttt atattgaact ggactgtata gtatatgcct gaccctgatt 21060 
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catgggatta tgctgcaagg gaatataaag atgaatattg atagcctgag tgtgaaaatt 21120 

catcattact ctcatcctra ttcattaatt catttttca ttaactcata aacacactaa 21180 

ttgattcaac agatatttat tgaacgttta cactttgccc agtggagcac tggactaggt 21240 
gctagcatag tataataagc aacccagaaa tagcctctgc cttgctgcat ttcatagtct 21300 

aggacggaga aaggcattaa ccaagtataa tttaaaattg ttttaagtaa tgtgaaataa 21360 

acatatatga gaacttgact caggttggta tatttgatgg ttagggaaag cttcaaaaat 21420 
gggatatttg agatctaagt aagagggaaa agaaagagca taatgggtag agaaaaaata 21480 
ggatccagga agatacttag tacttctgag aactaaaaac agtcaagtca gtgtagtcag 21540 
agttcaaaga aggagaaaga acatgatcca agaagaagcc agaaaagtaa gcagggacta 21600 

catcttacac gatgatgtag gctgtatttt agtttttact tatcttaaga gcaatagaaa 21660 
accattgaag ggtttgaagc aggggagtga cataatcagg tctgcatttt aaggaggtca 21720 
cctgctctat tatgaagcat gaatggagga ggatggaaag agatattcag ggagctggtt 21780 

tatgagtctg ttgtaggcca gaggtattgg tagcttggac cagggtgatg atgctgaaga 21840 
ttgaaaggag ttaatagatt tataatatat ttgtgaagta aagttgactg tacttagtgc 21900 

tgacttagat agtactggtg agggatgtca tggtaaactc caaggtactg ggcttcttca 21960 

actgagtgga aaacactaga gggagaccag gtaaaggttg aaggaaagtg aggaacagta 22020 
gttcagtttg gggatatttt gatttggagg cctttttaag acttcctcaa agagacacag 22080 
tgcagtcttg agtcctggat cagaggagat acctcaatgt ataaatttgt aagacaatgg 22140 

tttatacaca ctattaaagc cactgaggta agtgagatca tgtacagagt gaaaatgaag 22200 
tgagagaaga aagcataagt ctgagccatg agaactccaa catttaaagg ccaagtggaa 22260 
aagttgacaa gagtgggaat tgtgactggg gtagatgcta gaggggcatc tcagaggcca 22320 
aggaaagaga atcatttaag gtgctgatga ggggt aaagt aagaaggtoc tgtaaatgtc 22380 
ctcttggatt aataaatttg atgttttgaa ggactttagg gagaatgagt ttgttgtagt 22440 
gatgggggca gaagccagaa tgaagtgtca tgggaaatgg gtggaagtct tgaaagagag 22500 
acaatgaata tagataactc aagatatgtg gtcaagggaa acaaaaagga taaggettta 22560 
actagaggag gaaatggagt taaaggagga gttttttttt ttttgagacg gagtctcgcc 22620 
atgtcgccca ggctggagtg cagtggcacg atcttggctc actgcaagct ccgcctcctg 22680 

ggttcacgcc attctcctgc ctcagcctcc tgagtagctg ggactacagg tgccctccac 22740 

cacgcccagc taatttttta tatttttagt agagacgggg tttcaccgtg ttagccagga 22800 
tggtctcgat ctcctgacct catgattcgc ctgccttggc ctcccaaagt gctgggatta 22860 

caggtgtgag ccaccactcc cagccaggag gagtattttt taaagatggg agacttgagc 22920 
acatttgaac aataatgggg aagaccagtg gggaggatca ggggtggcct gaagatagac 22980 

agagggtgga taaataatca tgtaggatto ctgagaagat agaagaagtt ggatccagag 23040 
cacagcagggggaattagct ggccttggagaggagagatg atctctatoc tctattctag 23100 

aaggaagcca aaggtgatgt gtgcagatgc agaggtgtgt ttgatgtggt gaagccaagt 23160 

caaaggagtt tttgttcgat gccttatatc tgctccagaa agcagttgag tcaccaactg 23220 
agacagggag agagaaaggg gctggcatac taggaaggaa aggggatcat ttcagatatt 23280 

tgaggaggac agagtaagtt ggaatatgaa agggaataaa tgagtgaaat ttagtaggac 23340 

tgctagtcac tgottgaagg ctcagctgag gctgatgatc atgaattcat ggtactactg 23400 
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ttagaattat tataaaatat atgagccttt ttggaggtgc tcagcagttt accagacaca 23460 
gaaaaacagg ttcatctagg cttaggattt tgtcagagag gtatgatgaa aagattgcaa 23520 

aggagtttag gatattggca tgggcaaggg agcttctgga gtgataaacc aggaatctaa 23580 

gcctgctagg gagggacata tagacaggag aaggagagta tagagatott tctgaaggtt 23640 

agaggaaatt tgtaatcaaa gtggttgatt aaacaagaca gaagtatago agtcagtgat 23700 
cagcccagga tgctgcaccc cagatcaatt aaatctgtat ttctgggtgt agggcccato 23760 
ccagtttctc aggagattcc agtgctttcc ttaagggaga atattgatat aactgttatt 23820 
aagactattg tgaaaaaaca tattagcaat gtgaaatcaa gacaaaaaca caaacacaga 23880 
aagaagttag acaaaaacaa a aa acactga aattacacat tttctttttc acaaatcaaa 23940 

gtcaaattca cggaccttct tccctgactc attctccctg acattagaag tccaaaggga 24000 

gcaagtaaag tctttatggg gaagatggta taattaagca ccaattacct agggaccaga 24060 
tgctttggga tttgactgat gaaaacagat tagaagcatg gtgaatttgt tcactactgt 24120 
ctttttggag gggcaacact cctggctcac ttggcatgag gtaatgtcag tctggctaca 24180 
aagatttgaa tgtggggctt gagtttctaa aaggggactg attggacttc tcttagccag 24240 
gatacttgga cttggtggct atatcatggc tcacagtgtc ttggaatggt cttgagccta 24300 

gttgaaattt gttgaaatta catatgaata ttcattaatg tattacttgg aactcagtga 24360 

gaaggatcat cactgccaga tttcctagtt aggaaaactt accttcattc cttccagtta 24420 

aatagaagac cattgtatag ttcattttgg octaagtgga gtgtttatga aatgtgtagg 24480 

gottataggc ataactattg ctaaagaaag cccagtaaag cttgacatcc cctctgttgc 24540 
ccttgtctgt cattccataa atttaatgtc aagggcattt ttagagaaga tgatcacagg 24600 

atgattcagg tagacatgga gcaggttgtg aaaacactgg catgtttcac caatgtatta 24660 
gggtttccag agaaacagga ccagtagggt gtgtgtgtgt gtgtgtgtag atttatttta 24720 

agagattggc tcacacaatt atggagactc gcaagttcaa aatgtgcaaa gtgggctagt 24780 
aggttggaga cocagagaag agctcatgtt gcaagtcaag tocaagtccg ctgcaga att 24840 

tccctttgct tgggaggtca gtctttggct ctattaaggc attcaactga ttgagggca 24900 

gtttacttta ctcagagtac atcatttaaa attttaatat catctaagaa cactctcata 24960 

gaaacattta gggtaatgtt tgacaacata tctgggcacc atggcccagc caaggtgata 25020 

tagatataga tatagataga tatagatata gatatagata tagatataga catagacata 25080 

gatagatata gatatagata tagataatgg atatatataa tggatatata atggttatat 25140 

aattaaacat tacacctggg aagttacagc actatcttct ctggattaaa caacaacaac 25200 
aaaaatactc agtocaattc atgatttgtt gagggtctgt gtagaatata gaaattatac 25260 

tacaagtttg gttttcttta ggatggtgag cattttataa aatatgtata tataaagaga 25320 

ggcattctct tgtaacactt agaatagtcc tgtacacata gaaggcacac agaatgtcca 25380 
gtgccagtga catgagactt cataatgagt ttgaagccaa agctttgtgt agtaaaaagc 25440 

catgagcagt taataaattt ccatttgatg gcagctataa atattaacca gaagactcat 25500 
aactgtgttt tcaactcaca tacctgggtt ggggcagaag caatagtttc agcagctttt 25560 
atttatetqc ttttaattoo atctcaccat tattaaattt acctqaaata attaccattt 25620 

tgacaatgcc ctcaaaaatc atcttattgc ctggggactg attttcagat tcctgagccc 25680 
agtattcaqa atcctatata ttccctcaac ctatctttcc atatatattt totqttqage 25740 

ttcaaactga actacctctt tgctctcaac atattctatt tgttaacttt tgttcatgtt 25800 
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attccctcta aaatgacttt tctctaattt ttttcattct ctcattcttc ttgtctttcg 25860 

aggtggaact caaatgccac aacgtcaaat gccacagtat ctgctatgat ccttcccctt 25920 

tccagctaca aattcctctt tcctctacca cttctttggc acatttatta agactcgcga 25980 
tttctctcat ctaagtctct tgtgcaatgt cttactgtat gtggcctgaa ttcaggatct 26040 

atgtctacag cctccccttt agcctcactc cagtatcttg caggtgggca gtcctctgta 26100 
aacacttgtt aaaaaagtca aaacacattt ttcaaatcag aaagaaccta acatacaaag 26160 
cctcattgtc atttttaaat ttcatcgaag agctatacat tgaatttttt gtgtgttctc 26220 
tatagtacct agccatgtgc tggacagtgg acccacagtg gacattcagt aattagtaat 26280 
agatggattt attctgtatt taacaaaattttctggatgc ttttagactg aaggagattg 26340 

gtttgatgac acaagtttca aaagacaatg ttattgctaa tgcacattat gagggaacta 26400 
tgatatattt tgaagtccaa caaatagaaa aatgaatcaa tcacgagtca gatttattga 26460 
tggaattgtg ccaccatcaa gtcctaaagc attagtagtg atgttatcag aaaatatccc 26520 
actctgagat catctgtagc cagctttata ctctaaaaga atagtctgag tatgttctgc 26580 
ctggaaaagggctcagtggt ctaggaatta ttgtttttac tttttcaaag tttataaact 26640 

tggcatgact gtgcttttct gtggcttcca atctctggtg ataagttttc tcaaaatatt 26700 
cctgatttat cctgatgtaa atcacaattc ataaatatca agagagactg cctacagtac 26760 

catcttctga tttaaaaaca catttgaatc aatatttact tatatataat gcattctgct 26820 

gaat aaggaa gttctgactt gttaagctca gtatgcttcg ataagaaagc aaaatttttt 26880 

tgttgggttt ttaaaatgta ttttaaggtc cttgtctctt ggtgatagtt ctttacatat 26940 

tgaagtgcca gggaataact gtccagtagc tggacaagag agactcataa tatggcagtt 27000 
gaagccaaag cattaagcaa aaacagttat taatattaac aggctcactg tagagagaag 27060 
ccatagttgt caggggaggc agaactgccc aggaaaccca tctttgtcct tttgtctaca 27120 

caggttgggg caaaagcage agttatttga actcagcaaa cctgtgttcc atattgaagg 27180 
cctgcataag tcagggacca gggatgtaat gaagaccaga catggacttt aggagcacaa 27240 
agtgtagaga taaaactgca ctcataatgt aagctaatgg gaggcaggaa cgatggaagc 27300 
agcaaagact cgctacagtg ggaggagtta tgagagactt cccagaagat atggcatctg 27360 
agctgattct taaaagttct gtaagaggcc aacaggcaga gaaaaaatga aaaaatgcta 27420 

ttaaacagta tagcccataa ccgtggggat ataccagagg atgatgtgtt agggaaatgg 27480 

taagtacttt aaagtggota gatcagagaa tgttcgaggg caggtgaagg gaaaagtagg 27540 
cagggttctt atatttatat cagtgatctt ggactttgtc tggggacctg caggtagctg 27600 
ctaccagaat ttcttatgtc agtaagtaac atgatcagat ttgttatttt agcaagacaa 27660 

cttacactat aaagtataga gaggtgtttg gagtgcactg attgaacagt agtgtggaga 27720 
tgtgtttttt aataataaac caaatgagta ataacatgtc ttactcttac ataattagta 27780 

agatcttgcc agcatctttg ttggatgaaa ggaagcctag tatttatcac caaatctttt 27840 

gagatgtcag tataacacaa cactgtattc cacttttgaa aacagecatc cctatagtgt 27900 

gtgaagagaa tacttaaagt gcagacagac aagtgaacac cgcacttctt tgtcacatge 27960 
agtcaagaaa ccagacaaga tatttaagct atgattatta gtgttggcaa gggttcagct 28020 

ccagggaaaa taaatacatt gagttagtgg tggtgatgag attgacacga atagagttgt 28080 
attttccttt tcatgctgtt gcaagggaaa tgaagcttta aacataatga aattggttct 28140 
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tgtgaacagc aaatctgcta tttcttcact ttttatggct ttgtcaacag tgatetaagt 28200 

tttgctttac ttatttattt taaattttgt tttattttaa tagtttttgg ggaagaggtg 28260 
gtttttggtt ccacgaataa gttctttagc ggtgatgtct aagattgtgg tgcacccato 28320 

acccaagcag tatacactgt acccagtgtg tagtctttta tccttcaccc cctcccaccc 28380 

ttctccctga gttgccaaag tctattatat tattcttatg actttgcatc ctcagagctt 28440 
agttcccact tacaagtgag aacatacaat atttggtttt ccattcctqa qttactttca 28500 

gctccatccg gottgctgca aatgccatta ttttgttcgt ttttatggct gagtagtatt 28560 

ccatggtata tatatatcac attttcttta tocactcatt ggttgatagg catttaggct 28620 
tgttccatat ttttgcaatg gcaaactgtg ctgctgtaca aatgcatgtg caagttgtgc 28680 

aactgcctcc ctccctccat ctctctctct ttcctttctt ccttccttcc ttcttttctt 28740 
ctttccttgt tttctccctc cctccctccc tccctctatc tctccctccc tccctccctc 28800 
tctctctctt tctttctttc ctttctttct ttcttttctt tctctctctc tctttctttc 28860 
ctctttctct agccctgcca cccaggctgg agtgtggtgc catgatctca gctcactgca 28920 
acgtccaacc tctgcctccc aggttcaagc aattctcctg tctcagcctc tgggattaca 28980 
ggtgcccaca accatgccta gctacttttt ctatctttag tagagatggg gtttcatcat 29040 

gttggcctgg ctggtctcaa actcctgacc tccagtgatc cacccacctc agtctcccaa 29100 

agtgttggga ttacaagcat gagtcaccat gccccgcaca agtgtctttt tcatataatg 29160 

acttcttttc cttcgagtag atacccagta gtgggattgc tgaatcgaat ggtatttcta 29220 
cttttagttc tttaaggaat ctccctactg ttttccatag cggctgtact agtttacatt 29280 

cccaccagta gcgtaaaagg gttccctttt cactaccttc atqocaacat ctattatttt 29340 

tttatttttt aataatggcc attcttgcag gtgtaaggtg atatcacatt gtggttttaa 29400 

tttgcatttt cctgataatt agtgatgtca agcatttttt tocatgtttg ttgggcattc 29460 
gtatatcttc ttttgagaat tgtctattca tgtcctttgc ccactttttg atgggattat 29520 
ttgttttttt cttgctaatt tgtttgagtt ccttgtagat tctggatatc ttgccgattc 29580 

tggatattag tactttgtca gatgcatagt ttgcgaagat tttctcccaa tcggtgggtt 29640 

atctgtttac tattattatt attattatta ttattattat tattattatt gctgtgcaga 29700 

agctttttaa ttaattaggt ccaatttgtt tatttttatt tttgttgcat ttgctttggg 29760 

gtttttgctc atgagttctt tgcctaagcc aatgttgaga agagtttttt tgatgttatc 29820 

ttctagaatt ttaatgattt caggttctag atttacatct ttggtccatc ctgaattgat 29880 

ttttatataa ggtgagggat gaggatccag tttcatcctt ctacatgggg cttgccaatt 29940 
atcccagcac catttgttga ctagggtgtc ctttccccac ttcatgtttt tgtttgcttt 30000 
gttgaagatc agt tggctgt aagcatttgc ctttatttct gggttctcta ttctgttcca 30060 
ttggcctatg tgactatttt tataccagtg ccatgctgtt ttggtgaata tggccttata 30120 

gtgtagtttg aaatcaggta gtgtgatgcc tccagatttg ttctttttgc ttagtcttgt 30180 

tttggctatg tgggctcttt tttggttcca tataaatttt atgatttttg ttccagttct 30240 
gtgaagaatg atgatggtat tttgatggga attgcattaa atttgtagat tgcttttggc 30300 

agtatgttca ttttcacaat attgattcta cccatccaca agtgtgggat gtgtttccat 30360 

ttgtttgtgt catctattat ttctttcago aatattttgt agttttcctt gtagagatct 30420 

ttcaactcct tcgttaagta tattcctaag tattttattt ttatttttgc agctgttgta 30480 

aaaggaattg agttcttgat ttgactctca gottggtcat tgttggtgta tagcaatgct 30540 
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actgatttgt gtacattgat ttttgatcct gaaactttac tgaattcatt tatcagatct 30600 

aggagctttt tggaggagtc tttaggattt tctaggtata caatcatgtc attggtgaac 30660 

agtgacagtt ggacttcctc ttttctgatt tggatgcctt tatttctttc tcttgtctaa 30720 
tcactctggc taggacttct agaactacgc tgaatagaag tggtgacagt gggcatgott 30780 
gtcttgttcc agttctcagg cagaatgctt tcaacttttc cctattcagt acaatgtggg 30840 
tttctcctag atggttttta ttactttgag ttatgtccct tctatgccaa ttttgttgag 30900 
ggtttttatc ataaaagt at gctggatttt gtcaaatgct ttttctgtgt ctagtgagat 30960 
gatcatatga tttttgtttt taattctgtt tatgtggtgt atcacattta ttgactcggg 31020 

tatggtaaac ctacatccct ggtatgaaac cactatatcc ctagtatgaa acccgcttga 31080 

tcatgatgtg ttatcttttt tgaaatgctg ctggattcag ttagctacta ctttgttgag 31140 
gatttttgca tgtatgttca ttagggatat ttgtactttt agttttctgt tatgtccttt 31200 
ccaagtttag gtattagggt gatactggct tcatagaatg atttcctctt tttctatott 31260 
tttgaatagt ttcagtatcc aattcttctt taaatgtcag atagaattca gctgtgaatc 31320 
catcgctctt ggactttttt tgttggcact tgttttttta ttactgtttc agtctcacta 31380 
cttgttattg gtctgtccag agttcctgtt tcttcctgat ttaatgtagg agggttgtat 31440 

atttgcagga atttgtccat ctcctctaga ttttctagtt tgtgtgcata taggtgttta 31500 
taatagcctt gaatgatott ttgtatttct gtgatatcgg ttgcaatatc tcgtttcatt 31560 
tcttattgag cgtattcgga tcttctctct tcttqattaa tttcactaat qatttttcaa 31620 

tcaattttat ttatattttc aaagaaccag ctttttgttt cacttgtctt ttgcattttt 31680 
gttgttgttg ttgttgtttc agtttcattt agttcttctc ttatttggtt atatcttttc 31740 
ttctgctttg tttgggtttg tttttttctt gtttccctag ttccttgagg tgtgacctta 31800 

gattgtctat ttgtgctctt tcagactttt tgatttaggc atttaaaact atgaaatttc 31860 

ctcttagcat cacttttgtt gtatcccata ggttttgata agttttgtca tcattatcat 31920 
tttgaaagaa tttttaattt tcatcttgat ttcattgttg acccaaagat cattcaagag 31980 

cagattattt aatgtccatg tatttctata gttttgaagg tttcttttgg agttaatttt 32040 

catttttatt ccgcagttgt ctgagaggat acttaatatg attttgtttt tcttaaattt 32100 
attgagactc gtttagtggc ctatcatatg gtctgtcttg gagaatgttc catgtgctga 32160 

tgaaaagaat gtatattcta catttttagg tagactgttc tgtaagtacc tattaagtca 32220 

atttgttcca gggcatagtt taagcccatt gtttctttgt tgactttctg tcttgatgac 32280 
atgtctagtg ttgtcaatgg agtactgaaa tcccacacta ttattatgtt actgtctatc 32340 

ttgtttctta ggtctagcag taattgtttt attaatttgg gagctccact gttagatgca 32400 
tatatattta tgattgtgat attttcctgt tggactaatc cttttatcat tatataatgt 32460 

ccctctttgt cttttttttt ttccactgtt gttgctttaa agtctgtttt gtctgatata 32520 
agaatagcta ctcctagact ggccgcagtg gctcacacct gtaatcccag cactttggga 32580 

ggccaagatg ggcagatcac aaggt cagga gttctactaa aaatacaaag aaattagcca 32640 

ggtgtggtgg tgtgcgcctg cagtcccagc tactcaagag gctgtggcag gagagtcact 32700 

tgaacccagg aggtggaggt catagtgagc caagattgca ccactgactc cagcttgggc 32760 
aacagagcaa gactctgtca aaaaaaaaaaaaaaaaccta ctcctgctca cttttagttt 32820 

ccatttgtqt qaaatatott tttocacttc tttaccttaa qtttatgtqa qtccttatat 32880 
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gttacgtggg tctcttgaca acagcggata cttggttgtc ggatttctct ccattctgtc 32940 

attctgtatc ttttaagtgg agcatttagg ccatttgctt tcaatgttag tattgacata 33000 
taaggtactg ttctattcat tatgttaget gttgcctaat actttttaaa attatgttat 33060 

tgctttatag gccctgtgag atttatgctt taagaaggtt ctgtttgggt gtatttcaag 33120 
gttttgtttc aagatttaga acacccttaa gcagttcttg tagtgctgat ttggtagtgg 33180 
caaattccct caacatttgt tagtctgaaa aagactatct ctccttcata tctgaagctt 33240 
agttttgctg gatgcaaaat ttttgactga caattatttt gtttaagggg gotaaagata 33300 
ggaccctgct cccttctgat tggcaaggtt tctcttgaga agtctgctgt taatctgata 33360 

ggtttttctt tataggttac ctgatgcttt tgtctcacag ctcttgattt tttcctttgt 33420 
cttgacttta gataaactga tgactgagtg tctaggtgat tatctttgca atgaattttc 33480 

caggagttct ttgagcttcc tgtatttgga tatctaggtc tocagcaagg ccagggaagt 33540 
tttccttaat tattccctta aataagtttt tctaattttt agatttcact tcttcctcag 33600 

gaacaccatt tattcttagg tttgactgtt taatatagtc ccaaatttcg tggaaacttt 33660 
gttcattttt aaaaattctt ttttctttgt ctgattgggt taattcaaaa gtcttatott 33720 
tgagctctga agttctttct tcttcttgtt ctagtttgtt gotgaaactt tccactgaat 33780 

tttatatttc cctaagtgta tctttcattt ccagaagttg tggatgtttt tctttatgat 33840 
atctatttct ctggagaaaa tttcgttcat attttgtact agtttttaaa tttatttaaa 33900 

ttgttttttg cctttttctg gtaactcctt gagtagotta ataattgacc ttctgaatto 33960 

tttgtctgga aattcagaga tttcttcctg gttcggatcc attgttgtgg aactacagta 34020 

atctttgggg gttttataga actctgtttt gtgatattac cagaattact tttctggtto 34080 

cttctcattt gggtagacta ttacttaaaa ttgtttttgt ggactgtgtt ttttttttaa 34140 
tttcttattt tttctttctt aaqaatcaqa ctctaatqtt tattttagec taattqqaqt 34200 

cttggtgctt gtaggggtga agactctgta cgagatcctt agttacagaa tcttcctgca 34260 
ctggttttcc ccaatgctga ttttagtagt tacatacttg gtgtgtgggt gaattctctg 34320 
tctcctgtga agctggaatg gcagggatcc cttgacgctt atgtcctcct ctcatggtat 34380 
acagtttatt tactggtctt ttatttactg agttgatgat tcaggcttca ggacaattgg 34440 
ggaggtatcc cccggcaggc accagttgtg gctaaggcaa gtgggtagat gtaataccca 34500 

atggcgagcc gaggtcacag ccttgatgag ggtggctgga ggagctctca attaggtgtg 34560 
ctgaaatttt atcaaggtga aaagtgggag cttcctcagc tcccctgcca agtcagaaag 34620 

aaaactattc acctcacagc ctcactcctg tcctagcatt tcagctattc agatcagaca 34680 
ggcatctctt ttcatctata ggaatgttgt tgttccaagt agggaggaac tgtgactctg 34740 
cctctcatgc aggcctgaat ctggggtttg ctcctcttgt gggcgatact caccctggag 34800 
tgttccagaa aggctgtcta caggtgtatc catgtgtgtt cctgtggggg aagccccagc 34860 

tgtgtctgca gtggagtgcc agggggaaca aggactcctt ttccaaggcc cttcatggtc 34920 
acagaggctg cttgcctatt ggggtatagg tgcagacttt ccctactgca cctggcactg 34980 
caattgggtc tctgctgtga gaaactacco actagcagaa agatctgaaa ctcctactat 35040 

tcagattatt ttgtctcact tagtgattcc ttgatgtggt gttctcctct ttcccctagg 35100 

gatgggcttc ctgagagcca gattgcagtg actgttattg ttcttctggg totagccacc 35160 
caatggagtt accaggctct gggctggtgc tggcgaatgt ctgcaaagag accggtgatc 35220 
tgatcagtct tcaggtctcc tagccatgta taccagcacc tgctctggtg gaggtgacag 35280 
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gatagggatg tagactctgt gagaatccct gattgtagat aggtgtagtg tgctggcttt 35340 
ctcaaatgct agttatgcta gtattgaagt toccacgtgg acagactaag gacctctggt 35400 

tagccaggat gttgcaggca gtgatattag ctgttgtttt ctccttcctg ggagcaatat 35460 

tattgtcatg agtatggcct gagttggttg gcctccagcc aggaggtggt gtcttttgtg 35520 

ttcggctgcc aaggcagata gaaaaatacc atcaagtggg ggcaggatta ggcgggtctg 35580 
agctgagact cttcttgggc tagtcttgcc acagccacta tgtaggatgg ggaggatggt 35640 

tttcaggctg atggggttat gttccagagg ggattatggc tgcctctgtg gcacagaata 35700 
gttcaccagg gaagtggaga atagccagta gtgaaaggct tcacccagct cccacacagt 35760 
tggtgagccc aatctcactc ttgcaatgct gtgttaacag caccaagttt agatccacgc 35820 
ctcctgcttg tggaactcag tcttactcca ggccatacac ttccccactg agaaagcaag 35880 
caaggetttc aggccacacc cctccctgtc tgcccacaag gttcctgtgc tcatatctgc 35940 
tgcagttccc attcacccac cagattctgt tcacgcaggt tcatgccccc tcaaaattat 36000 
cacaaaattc atttggaagc ttctttcacc ttgtgccccc tccctaattc tgctggctgc 36060 
cttccctgag ggcccctgtg agatatagtc aggcatggct tccctgggtt tgagctggag 36120 
actgggagtg cctacaagac tcttcctgct gctgcttcta cttttgtgtt tcacgtggct 36180 

ccctaaatct gttccagctc taggtaaggt taaatccttc tctcatgatc tggattttca 36240 
gattccccag tgaggatatg tgtttggagg caggttttcc cccattcaca ctttgggaac 36300 
tcattgcttt ttgcctgtct cacagagttt gcagcagcct gtcacttctt tcaaaggato 36360 

tgtgaattct ttccattttc ctgatatgat cctgtggtgg ttcttggaaa aaaggttcac 36420 
agtctgagtc tccacacact gttctgtcca tocaagcagg agatgtatgt tagccctgcc 36480 
tgctatctgc catctttctt ctgtccccaa tccttctctt tagatagctg agataccato 36540 
ttttgtttct tctgacttgg ttctattcac tgacattcct ctctatcaag tagatttttg 36600 

aactttcatg gaaatttatt cccaatttat atggaaataa ttcccaattt atatgaaaag 36660 
cttataaagt gattcattaa ccaagtattt actgaggtgc taaaagtata ctctgaagca 36720 

ggagtggcaa gtcctttgcc ttcatggaga ttgcattctc ttgtaaatct tacatgatgg 36780 
tcactagatt taggaataaa ggactccagc ataaaacact gacacttctg ctggagaaat 36840 

attttacaaa ctatatatat tgaagcccaa actctggttt attggtaaag gagtagcact 36900 

gatactagaa ttttgtgatc aacatgttgg aataagaagt cagaagactt agatctgtgt 36960 

tctttttctc ccgctggcta taggttgctt taatctctga gctgcagttt cctcatctac 37020 

agaataggtt agaccagatt agtggtcttc aactttggct gtatattaga attatcttac 37080 

tcttgaccaa ttaggttaga aatttcgggc cacacacaat ggcttacgcc tgtaatccca 37140 

gcattttggg aggcagatac gggcagatca caaggtcaag agatggagaa catcctggcc 37200 
aagatggtga aaccccatct ctactaaaaa tacaaaaatt agctgggtgt ggtggtacac 37260 

acctgtagtc ccagctactc aggaggctga ggcaggagaa tcgcttgaac ctgggaggcg 37320 

gaggtggcag tgagccgaga tcgtgccact gcactgcagc ctggtgacag agcgagactc 37380 
catctcaaaa taaata aata aataaaaatt aaaattaqaa atttcctqat qqaqaqqaaa 37440 

gcagaggtat ttttaaagct ctcaggtgat atatttctgt tttaaggtag gactaaaaat 37500 

catgggacta cgtcagaagt tctaattata aatctatagg ttagttttct ccaggcatgg 37560 
gtatagtgct taaatgcctt ttaaatttgt taccaacata gaaaaaaaaa ggtttccggc 37620 
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ttctcttgaa aaatggaaat attaggcaac agttgggctt atgtttctga gtggtaaaaa 37680 

ttaaacaaag taaacgagtc tccgtttcat ttgttcctgt tgccttcctg gctcttgaag 37740 
gcattgtcat ttgtgaaaac taaactagat ggtctttaaa atctccaatt atttgaattg 37800 

cttatttcca catccagaaa agagacggta aacaaactat acctttatct gtaagctagt 37860 

tggtttgtga aatcaaaggg aacttaatct ttgaatatgg aaaaatccca gggtccaatg 37920 
gaagagaaac tccatctcat taatagcagg actccacaga ctgctatgga aaagacaccc 37980 
acccggggct aagagggagg gaggcggaag aggacttaat tcattttctg ggcattttta 38040 

atgaagcttt cccctctttc attatttctt atttgggagc tggatcatta gttgggatgt 38100 
gactggcttt ccctggggag caaaaaggag attaacagag gttttgctcg cttcttcctg 38160 

tgatttactg tgggaagtct cccaggttct tcccttcgct tctctgtggc cttcatcttc 38220 
atggtttctt gctgtgtctc tctgagagca agtacctggg tgaaaaaggc tgagtgtgtg 38280 

gttttttggc aactgcctgg cattggattt aagtgggtat atttgaatta ctagaatttt 38340 

acattttata ggttcaaaat atgcacttga attctgtagg acctcttacc caaattgaat 38400 
aatcctttgt gccttgttaa attttaaaaa gtcacactat caacattatg acatatggca 38460 

tatatgatgg caataataaa aataacacac ttattgtcca ctttaatgtg ccagcagtgt 38520 
tccaagtgat ttgcgtaaat atcaaatttg ttccacacaa ttatcctatg aactaaatgt 38580 

tattatttcc tggtttatag gtgaggaaca cagaggctca aagcagctat ttgatttctc 38640 

ttatttcaaa attaggggaa gtgagataca ttaacctgta taaccagacc ttgttaactg 38700 
tttttggtaa attccaatgt gtattgattt tcacaaagac aaatcacacc attgttatat 38760 
taaatattaa ttttttcata qtccctcaaq qtqcttacta qctatattat tactqtcttt 38820 

tgatgttgtt tatacatggt ggattacaga attccatgaa cataaaaaat cttgacttta 38880 
tcctagoota tttcctattc ttacccccta caaagtaaaa agttcaaaat aqcattaqta 38940 

agccaagcaa actacttact agccacatga acctactagc ctctctgcct cagtttcttt 39000 
gttgggaaaa tggacaatac ctaactcaac tcataaggat atttctagaa tcaggtgtaa 39060 
tatcaaataa aaatatattt cctttttcct agaagatacc catgtatatc ttaggtactg 39120 

atgtattcat agtgatgcag aacataaaat gtttattctt ttgettagca acaactatcc 39180 

atagagattt ttccacttta gagatttaat cccattaaag gtttttagat tgattggaca 39240 

atgagaatgt ttttgtctct ctgaaactga ggctgaaagt tgatttcatt ctctcacttc 39300 

aaatcatact acaaggctac agtaaccaaa acagcatgtc actggcacaa aaacagacac 39360 
atagacaaat ggaacagatt agagagccca gaaataatgc cacacaccta caacaatctg 39420 
atctttgata aagttgacaa aaacaagaaa tggggaaagg actctctatt caataaatgg 39480 

ggctgggaag ctagctagcc atatgcagaa gattgaagct ggacccctcc ttacaccata 39540 
taaaaaaatc aacttgagat agattaaaaa cttaaatgta aaacctaaaa ctataaaaaa 

ccctggaaga taacctagga aatggcattc tcgacatagg acctggcaaa gattccatga 39660 
caaagatgtc atgacaaaga tgtcaaaagc aattgcaaca aaagcaaaaa ttgagaaatg 39720 
gaaacagatt aaactaaaga gottctgcac agcaaaagaa ctatcaacag agtaaacagc 39780 

ctacaggatg ggagaaaata tttgcaaact atacatccga caaaagtctg gtattcagaa 39840 

?ct?t????? ??ttg????? ?t???????? ?????????? ccaattaaaa aatgagcaaa 39900 

ggacattaac agacattttt caaaggaaga catacatgtg gocaacaagc atatgaaaaa 39960 
atgctcaata tcactaatca ttatggaaat gcaaatcaaa accacaatga gataccatct 40020 



US 9 , 821 , 034 B2 
91 

- continued 

cacaagtcag aatggctatt accaaaaagt aaaagaaaaa cagatgcctg tgaggttgta 40080 

gagaaaaggg aatgcttata cactgaaaag ggaatgotta tacactgctg gtgggaatgt 40140 
aaattagttc agcaattgtg gtaagcagtt tggtaatttc tcaaagaact caaagtagaa 40200 
ttaccattag acccaataat cccattattg gatataaacc caaaggaata taaatcgttt 40260 

taccataaag acacatgcat atgtattttc actgtggcac tataacagag acacaataac 40320 

aaagacatgg aaccaaacta aatgtccttc aatagtagac tggataaaga aaatgtgata 40380 
catatatacc atggaatacc atgcagccat aaaaagaaat gagatcatgt cctttgcage 40440 
aacatggatg aagctggagg ccattatcct aagtggacta acacaggaac agaaaaccaa 40500 

ataccacatg ttctcattta taagtggaag ctaaacattg ggtacatatg aacacaaaga 40560 

agagagcaac agacagtggg gcctacttgt gggtagaggg agggaagagg atgaggatta 40620 
acaaactacc tatcagatac tatgcttatt acctgagtgg caaaataatc tgtacaccaa 40680 
acccctctga catgocattt acctatgtaa caaacctgca tagtacCCCC gaacttaaaa 40740 

gttaaaagaa aaaaaaatga ttaatgagcg tgataccaga acaatattat gatgcagggc 40800 
tattttttgt gtgtttgcta gctgggcttg agatttgata aataagtccc attgtcctaa 40860 
tccgctagtg atgatgttct agcctttgaa attcaaacta ctactactcc actttgagag 40920 

agactgcatg agaattggac ccagcctggg gctttagaca ccatggttca aatcttggct 40980 

cttatcattt tttagccacg tgtcatggac tcaatgtttt tgtctcccag ctccccagat 41040 

tcacaggttg aagccctaac ctccaatgtg gotgaatttg agattagggc ctgtgaggag 41100 

ctggtaaaag ttaaatgaat tcttaaggat aggtctccaa tcctatagag ttggtgctct 41160 

tacaagaaga ggaacagaca cccgagttct ctctctttgc tatatgagga catggtgagg 41220 
agtggccatc tgcaagctca gaagagagcc ctcaccagga acttaagtgt ctggcacctt 41280 
gatcgtggac ttcccgacct ccaga actgt gagaaataat tttttgttgt ttaaatcacc 41340 

caaactgtag tattttgttg tggcagccca agccaattat tataccatgt aagcaggtta 41400 
cttaaattta ctaaatatat aagttactta aaatttcaaa tcctqattet aactttacta 41460 

gctatcactt ttactagcta acacattaca ttttcttcaa cttgccgcat gottttgctg 41520 
tgagttttaa atgaaattgc ttaagtactt tgottatcat actgctgatc catagtaagc 41580 
acttaaagtt agtttccagg aagtttggaa tggatctcac ttatgcaaat ggttgacttt 41640 

gacggtgctt gttcctctct ggaaagggtt cacctcccat tagaatagtc ctgtgactgc 41700 
agtaattttg tatgttaaac ttacatgtat atctgcagaa tgttaaatct gcaaacacca 41760 

tccatcaacc caaaagcaaa aaaagagtgt ttcctaatag ttaatagttg gtagottaat 41820 
aggaaatcta gaaaaaaaat gtttaataat gaaggctata ttaataccaa gtctcatttg 41880 

agttcctgtc agtaaggaaa tagttatctt tcgttgttaa tcaatgaaga ccagttgcca 41940 
taattagggc tctggtgtgt tttcttcaca tggtcttcta ggacctaatg taatatcatt 42000 

tgagaggctc aaagaggato ccatattccc aaaggtatct tagagtcctt agctgcccaa 42060 
catcccacca ttaatcatgc tttgcagatg aaaaattgaa gactccttgt ctctgaatat 42120 

ctgggatatg ctttcattcc taggatggac atttttcttc ttccccaata aggaagaaaa 42180 
agggacagag gtgatttata agagcagttc tactgagtga aatgtgggtc ctagcaaagg 42240 

aggacacagc tgccccttgt aatagtggag ggaaggaagg aggcaggctg gctgtacttt 42300 
gccctcctca accctaaacc ctatctgttt accacagtgg accttttttc tgaactctaa 42360 
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cctcattatt tcattcatta tccacgtaat attcattaat gttctccaag gctcttagaa 42420 

taaatcttta acatttcccc aaaaagtcac aaggtctgac acctgccttc ctttttccag 42480 
cttcctatca taatcctcct ttttqacaqt qaccacacta atcttctttc aqattcccaa 42540 

gctcagcatt tgcttttcat tgggagcccc ttacatcatg actgtcagcc tgattgtcat 42600 

ttctttgggg aggccttccc tgaaccctgg aactggatca tataccccta tcatgtgctt 42660 
tcatagcacc atgaatgtct ccttggtggc agtccccagt aggagaattc tgtgtttatc 42720 
tgtatggctg tttcataaat gtttatcttc ctcccaatag tctgtcagca ctttggcagc 42780 

cagttgtgtt ttgctgttga ttctacctcc agcacagaat gtctcttagt atttatggaa 42840 
ggggacatga aaaaagaaaa agtccactgc atgaagattt aatccagcga cactgaggcc 42900 

tgaacatcta gotttaggga agccagcttc tagcaggaca gactggtagg gactaggtaa 42960 

ggagaatgga aaaacacagg gaatgagcat cactttcttt aagactttgc ctctggcaga 43020 
cccctccaag taacagattc caaagagatt gtgaatgttc tccctctggt atgcagtctc 43080 

ctgtcctgtc agaaacatgg tacccagagg ccaaagctgc tgcataagca agttatcatg 43140 
aaactattcc aggacaggtt tcagaagcagggtcttaaaa atgagtatta aatetaatgt 43200 

tcacccagat acatttccaa cccacatata gacaccgaat ttaacgatga aagtggaagt 43260 
tactctgttg aggatttatt tgaaatgttg gttttctctt gtccatctga tacaggtcat 43320 
agctctgttt ctgtcattag attgattttc atgtttctca gcacagactc tctgtgagtc 43380 

agagataagt ttaatttttc agcatggcca taggaatgat gaagtcattc ctcattaaaa 43440 
tgaagctaag caaaatttaa tagtacttgt ttaagattcc ttatttactt ttctacacaa 43500 
aaagagttgc aaggggaaaa caaaaacttt agctttgagt aatttcctta attcaaatat 43560 
agatttaaac cactttgtca taatatgtaa atgaactatt gcttttttca ccacaggtct 43620 

gttttcaaat agataatgag attatataaa taattacctt atataaacat aaggttactc 43680 

attattgaaa gcaattttct ttttttgttt ctggtttatt atggttaaga gtgagccttt 43740 
gttttagata tttgaaaaca aaatgtgtgt gtgcgtgtgc ttttgtgtgt gtgtgtggat 43800 
atgtgtatct agggaggtcctcaaattcaa aaattataat acaaggttgt aatgtcagca 43860 

cttcctattg catagtttta taatggggat atatagctat gcattaaaat gcattattga 43920 

aatggaaaat caggatgtgt taaaaatgaa ttagtaatta tattaagatc tgaatgggaa 43980 

ctagcataca atgtaactta agcttttgaa aaataaaaaa aaacagaaaa taattaatga 44040 

taagttagtt tcagtattac attgataaat atttccagaa taagctataa aaaataagga 44100 

ggtagattta ttattttaag gttcatacta aaagattgta atatttactt aacctttctt 44160 
tatttaattt agaataagat tactgtcatc tctctaagca tctatgtaat agtgttttat 44220 
ttacttttcc attaaatatt actgagataa ataaggagtc ctggtgaatg aaatataatt 44280 
taataagcag agttttctta ggtgaaaact aatcatgtcc tgctataaat gtatattgag 44340 

agagaagctg aatagacaag ctccatgatt tagtcaatga tacgacttca gggaaaatgt 44400 

ttttatgcct tgttggccat atcttttaat acttgcattg aaaataaaat tacatcccaa 44460 
gattatgagg gttgtgaaat tttataatta gatatttaag tcctgaattg attagcagca 44520 
gtataaacat agacatggat tttgggttaa atctgagaac tatttttttg tacta aa att 44580 

tgcgtgcaga tgacaatggg aaaatcaaat gttttcctgg aaaattttca aatgggacaa 44640 

atagtcatct ttctggaaat atgaaataaa gggagtggta gtggttggac tataaacctc 44700 

tttgaaggcc ttttaatctt tagctgtaat tcatgtttta tcaccattgg attttcaaaa 44760 
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cggaaaatac cttagaaata atttagtggg ccgggcgcgg tggctcacgc ctgtaatccc 44820 

agcactttgg gaggccgagg cgggtggatc acgaggtcag gagatcgaga ccatcccggc 44880 

taaaacggtg aaaccccgtc tctactaaaa atacaaaaaa ttagccgggc gtagtggtgg 44940 

gcgcctgtag toccagctac ttgggaggct gaggcaggag aatggcgtga acccgagagg 45000 
cggagcttgc agtgagccga gatcccgcca ctgcactcca gcctgggcga cagagcgaga 45060 

ctccgtctca aaaaaaaaaa aaaaaaaaaa aaagaaaaag aaataattta gtgttacctt 45120 

gttgatatta ccaaaaaaaa aaaaaaagtg ctcagagtca cataacttga ttcagtcaga 45180 
gctggtacta gatgctcagt cttctgactt ctaatttagt ttgctttcat tatctactta 45240 
ctacctgctg ctgactcaga gctcctcagc tatctgcaag tggatgtgtt tattgaacat 45300 
ttacgatgta catgaactgc tctcaatgcg aagctcccat ggtgaatggg agcttacttt 45360 
ctgactcaaa aattagtttt ctctctttgt gttctaaatg aaagtgtcct tttgctttat 45420 
ctgaagcaga aagttgtaag tttgtttatt ttacttttga aattttggag aattggcagt 45480 

ggggtcatgc catcagaaac acatacatgc aatgcatgga tgcacggtgt gaatgagctc 45540 
tctggaagat ggtagattat gggaaagaag gaagctcaga aagagagtgg accaagtcaa 45600 

gaggaaagag agaagaaaca ggcaagtgtg gagcagagga aaagtaggag ggtcatgaat 45660 
ccattctgca ggtgtgtgct gagtgactgg aagaaggaaa agaaccaagg aagtctctgc 45720 
catgttatct tagttttgtt aagggtataa agagattgaa gagagtttaa ctaggccatc 45780 
tttaacccta ggacatccct agagtccctg gcagaactaa taatetaaat tatgaatggc 45840 

tgtgtgtgca cacacacagg atgcacttac taatgtctat cattatgagt atcttctgac 45900 

ttctccacta caaagaaagg aagggaatgt gaccctcttt ccaggttaga agtaactagg 45960 
gcatagtaac acaaatggat gaattaaact gtttaaatgg tgcactggaa tatatttatt 46020 
ttggggcaaa tcatgaagaa ataaa aaagg aagagattct cttttgagaa aaagtttgtt 46080 

tcctattgtc aattgagcaa ctctgtgaac atcttaaaga taaagaatga ttattctgta 46140 
aagtgctggg atttctggtg ctgtgtgaca aagtccggtt ccttttgtct aagttagtta 46200 
taataatctt taatgaaaag cagaggggtc ccatggtttg gaacaagtat ctgagtcaag 46260 
agttgacaag tagaatagct gggcgcagag gctgctgtca agttgacaaa gccagaacag 46320 
tacatttgga cagaaagaat ttgattttct tatactgaat gtgatgatct tgaagaacag 46380 

attttttttt tgcatgaaaa taaatcttta ttttcagtta ttacccacca gtaagagaaa 46440 

gttaggttaa gggtataaag ggattgaaga ggtttctact tttgcccagt ccttattttg 46500 

aatagccttc cactcatcca aagtcatctc ttttggaccc tcctctttta cctcttcaac 46560 

ttcattctcc ttattttcag tgtctgccac tggatgatgt tcttcacctt caggtgtttc 46620 

ctcagtcaca tttgattgat ccaagtcact gcaattataa gatatttgtt tctgaatgta 46680 
tttgggggac tctgttaatt catctttgac aattccccag ttgtgagatc tgctacctcc 46740 

acgttacagg tcctcgtgct tcaggccact gtaatgtgaa aaaaaagatc tatcacttcc 46800 

actataccta tcaaattcac gtttgccacg agaatcaaat ccatctcctt ggcccatttc 46860 
acgtccactg ccctctcgac ctcttccaag accaccatga ccttgaatag gtcggtcaat 46920 
aatcagtcta tcaactgaaa attcgcctcc ttcacccctt tcatcaagtg gcttttcaag 46980 

tcttcgttca caaggtggtc tcctttctgg tcttctatca gttattttcc cttcaccgtg 47040 
aagttgttga gcaggtcttc ttcca acttg tcttattcct tcttcttttt atqtttttta 47100 
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tttttcctct aggcaagctt tattctttga ttcctctatc caggaagggg gctgttggtt 47160 

gcatcttacc caaatggaat gcaatgggaa ttgggagctt gagttgtgtg gaggaggagt 47220 
tgtcaatctt aacaaatgac tatagctggc gtgtggtgtc catcaatcct tgagggcttg 47280 

gccatgcaca ctagggaatg gtcagaacag actcaacaga ggtctccaga gctttacaat 47340 

atctacaata tcaaggttca gggggtatag acagtaagga aaaaggccat ttcctgtttc 47400 

tgtccatttt tggtacagta gacagttaag gttttttctt ttgactagct tttaaaaaat 47460 
tacttagaaa atggaaagct tataaacatt cataagtgaa ttgttgaatt gctaccccaa 47520 
gtggtttcct tacctagtca ccacttaacc agaaatacta gaatacacgg ttcaaccaga 47580 
attcaaccag gcagataacc tgcctattgc tcaagcaatc atcagagttt ttaaaaacaa 47640 

aattaagcaa aaaagacctt tccccaaata caatcattac tttgtatgac ccattcctaa 47700 

gaaagctaca ttccatttca gaaaacatga ccacttaagg tacagttaaa acaaagtcgt 47760 
tgccttcagg tgcttacttt ctgttttctt taaattaact gctgaaatgt ttatcttgtg 47820 

ttttgtgctg cattcctgaa aactgtaact tttaaggaca taggcctcat ctttataaag 47880 
gaagaagaaa acagcaaaga ggtgtctcat ttgggaggca gaaggttatg accaatgctg 47940 
gaagtcttcc tcttccttac ttgttgttca acaagatggg ttctgtggtg tcgcatgagg 48000 

tgtgagttgg aaatgaaagc tgcaccacac ttcttatatt catagggctt ctccccagtg 48060 

tgggttctct ggtgcaccgt gaggctcaac ctctgtctga aggccttccc acactcatta 48120 
cacatgtaag gtttttctcc attatggatt ctctgatgaa taagtaggta tgagctacat 48180 

gtgaaggcct toccacattc attacacaca aaaggaagat ctccactgtg aattctctgg 48240 

tggacaaaaa ggcaagagag ctgactgaag gottgcccac attcactgca gtcataaggt 48300 
ttctctgcag tgtgaattat ctggtacata ataaggtgtg aaaaacaact aaaggttttc 48360 
ccaaactcac actcatatgg cttctcacca gtatggcttc gctgatgtac aataagattt 48420 
gcaatctgcg taaaggettt gccagaatcg ttacaggcag agggcttctc cccagtgtgg 48480 
atcctctggt ggacaatatg gtttgagctc ccagtaaatg ttttccgaca ctcattacat 48540 

ttacagcatt tttctgtaat gtggagtttc tggtgccgag caagttgtga gctataacta 48600 

aaggctttct cacatttact acgcctaaag gttttttcta aggagaggtt tttttgatat 48660 

acagtcagat ttgaactctg attga aggct ttcccacatt ttgagcaaac ataaggtttc 48720 

tgtccagtgt ggattctctg atgcacatcg agctttgcac tctgaatgaa ggccttccca 48780 

cactcatgac attcaaaagg tttctccccg gtgtggattc tctgatgcac aacgaggttt 48840 
gcactctgac taaatccttt cccacacatg ctacaatgta aaagactttc gcccaagctg 48900 
ggttttcgga ttgttaacag tgtcagaatt aaggctgtat tttcccacag atttcttaca 48960 

tttctggtct tcctcttctt tgaagctttc aggtaagtga cagtcattca ctatgactta 49020 

tctgaaatct ttcctttccc tccttattct ctgcctcttt aacatgtttt ctttttcaca 49080 

agcctctctt aactcaggtc cttaaggatc agctttctgg attcttccta atatgatgcg 49140 
ggggttttca gottcctcac gtatctcagt ttttggaacc agtaactgaa ggttcttggt 49200 
ttcagcacct tttcttcctc ttctgatcca tcaaggcctg totgacgaaa ctcccctggg 49260 

goccagactt tgatgttctc agagtgcact tgttggctgg atgcctgatc tgggaagttt 49320 

tcttcttcct cctcctcctt tttcaccttc actgggcggc atgggcctag ggccatggct 49380 

tctctcaatt ctgcagtcat cttctctgct cagcagggga acgcctatag ctgggagctg 49440 
cccagcacag gtcaaacccc atctaagctt tatgtttcaa aagcttcttc ttgagtttcc 49500 
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toccagggcc aagatgagta ttgcctacgt gcgcagctga gaggcccgac cagagttcac 49560 
tggctctgca gcaggaggct gggggaccag gacctcagct cctactggca cgagaacaat 49620 
gacccttatt ccttctttct taagcaccat ggacggctgc gtctcctctt tcctgtcaac 49680 

cacgccaacg ctggagggca gcgggttctt gctgtctttc tgggactcct tgcgcagcta 49740 
gctatttgcc tgccgccttg gagttggtct gggtcgcagc ctgagctgcc gctcttggcc 49800 
ccagagacgc cgcccccgcc agcttctttt ttcttgttct ctcctgcctt cagcacctcg 49860 

aaggggtccg attagttgtc aaataactgg tcgaatcggt tggtgaccag gcagctgaag 49920 

ccttcctgta actgcccagg catgatggtt gctcggcggc acattcctcc acggattgca 49980 
gcgggctgcg cegagccaag agcgcgtgct tcagctcttc ccagaagatc gaagaacaat 50040 

ttttttgaaa tccgcctgta aatgtcaggc aaggtaaatt tcaaaatgaa tttttaaagt 50100 

ctctaaaatg gagttatgtt taattatgac tttatgacaa attaaaagat agttctagat 50160 
aatactattg tagaaagaag cttctcttgt tctgggaaag agagacagtt tggaaacttg 50220 

agacaagacc cttattgtct gttttattat ttactgctaa caaactgcat tctctcactg 50280 
ttcactggaa taggtgggtc cagggaactt aggaaagcct aatgggaagt gagaaaagta 50340 

aattatttct tatattttta tgtatacaaa tagttgataa aggaggaagt gtagtggtgg 50400 
ggtggatcat gcagattggg atacaagaga cagtataatt attcacaatt atagataagg 50460 
agatctaggc ttcacatttt cacttctgga atattocact ttgacagaac agtctactgt 50520 

ctgcctcago ctatcctgga gatgtccttg tggtgggaga ggacctgctt tctccttgct 50580 

gtgctcctac agtttgtctc tgccagtcat gtccaagccc cttgtcttag tgcctcacaa 50640 
gacctcttcc tctgaccagg attcaggcac cttctcagaa ccttcattcc cctgacagca 50700 
ggaccagcca gtctcccaga cccggggtag tgcgaagagg agagcagact cottagaccc 50760 
agagtcccag gacacttggc ctcaattccc gtgacaccta tatcacccag acaactggga 50820 

aatggaggtg ctggtgccag aacaaaagca taagctgtgt ttctcaagtt tggactttac 50880 
ctgggctgtt gotttatttt ctagctgttt actgattttt agaagcataa aggtttcttt 50940 

ctgtgaagtt cctagggaca cttaacggag tggggacagg tattcctttt gtctttcaga 51000 
aaggcatgtt aagagttagt ctcacagtaa tttaagtctc acctcctaaa tggggtaaga 51060 

gtggggagaa atatatgtgt gtatatttgt gtgtgtatat aaataatata tatatactac 51120 
taatataatt aataatgtgt gtata aataa tatgtaaata acatattata ttatatgtca 51180 

ataataaaat attatattaa tatatgttat tacattaata tactatatat tataatatat 51240 

aagatataat tatatattat atactattat attatatcta taacataata tattatatat 51300 

ttatatatca ttatataata tattacatat attaatatatattatctata taqtaaatat 51360 

atggggtgtg tatttgtgta tacacacaca cacgcacata tatatcctgc attgtttgct 51420 
tagaatcatg ctttgcaatt attaactgct ttttcttcct tcccttcatc taatacacct 51480 
gaagaatatt tcagttagcc aaaggtgaga atccgaattc atatttgtat tcccaataga 51540 

tttcccgcag aatcttgggt tatcatttca tcaataacag ttatgcagat gttctattgc 51600 

tgtgtccaat gottgcttcg ttcatatgaa atttgacttt tggccattca aaaagcaatc 51660 
agtgccttct tgttgattag cactaatcac cacaaqatccttccaataqt aaattttcca 51720 

gagcaaaatt ctaaacttac agattagttt gccgcagccc ctagccctac actgtaagga 51780 
tcttgctttc catgaggtcc attgttaaat ggaaatgttc ccctggctct atgcagtgct 51840 
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caggtgtttc ttactcagct gaaggactaa tgaatttagt ttgaatctaa atttggagta 51900 

aaaaatgcca ctcaggagag ctgcttctgt gactgcattg ccttccaacc tgcttttcca 51960 
tttttcctta ttactccatg tccttgagga gtttattcct ttatagcttt tgtgatctgg 52020 

ctataattat tttqaaaaaa attttcatta tactqqacattttqqattaa qtcctccaaa 52080 

ttttcttatt tgtgagagta caagtcacta tttacactat ggtaaactgc atgcaaacat 52140 
ctgagtacct ttctgttcct gtcttcagct gggccagcac taagctggaa tagcctatac 52200 
tttgatgttt ttctgaggaa gtacattttc cttttccctc agattcctgg tgcctggtat 52260 
agcacttttt tgatttgctc ttgttctggc aataggtcaa ctggctttca tggtccttaa 52320 
cgtttcaggt aaataattcc aacagttgtg actggaagga attcaaatca actcaaggca 52380 
tocactctat gttcaaaatg ccatgttttg agtgatttgt cotttggtta gtaactttaa 52440 
aaaatatgag gactggaagg agaagctact atttgaggaa ctaatggaaa atcaagcagt 52500 

ttttgatgta ctaacatata cacttatgat gcaaggagtg tgatcgttga ccttcctact 52560 

tatctaaaca ttatgctctc agagcatgtg gataggtagc atagcctagt ggttaacaca 52620 

catagaaaag t?agactgcc tagttcgaat cccagcttca tcacttgcta gctatataat 52680 
ctttattaaa ttagttaact ttcctgtgcc tcagtctggt tttcctgagg attaaatgat 52740 
tttatatttg ttaagtgcct agaactgtag ctggtctgca acaagtacta tacgtctttg 52800 
tttaaataat aaataaaatg acagtattgt tcatatggag aaacaggggt cttaggcagc 52860 
ttaggagttt ttctaaagta acagaatcat ttaatggcag gaacaacaat attatcactg 52920 

cccagaaccc taatggagaa ctatagctct taagggtgat gtggggagaa atacactgat 52980 

gaaaaacaat caacattatt aaagacagga tgggagagag tgggaactcg tcattcattt 53040 

atctaatggc ttagtcagca agtaactaat gcctactttg ggccttgaca ctataccaac 53100 
attgtgcaga aagtgattaa aatgcaaaag aacattcact taggctggga taaacaagag 53160 

gtcttttgca aaatctgatg atgagcttgt tgatgttgag ttgacaaact atgcagcagg 53220 
tcagtggggg ggtgattatc ataaaattccatcccttaaa catctacagg aagatgatta 53280 

ttttaagatg ctttacttct ggagatgtat gctttacttc tacttagaga atctggetta 53340 

tgttctcatg ttctggtttt atatgtaatt ggtcatgagc ttaatttgag ccaagcattt 53400 
gacacagttg cccccagaag ttaactcatt tgtggattgt ataaatgcta ttgcacaaaa 53460 
aagaagtata tatatacaaa tagtcatagt agaccacatc tcagttaatg gettcaagtc 53520 

tagatgaaat gttttaagag ggatattgac aaattagaga acattagaag catttgccag 53580 

aatactggca gggcaagaaa ttatgccaaa tagtagaaag agaattagat gcctaagtgg 53640 
aacatggtgt atagcccata agaatttgaa ggattgtcac tggtagaata agatgttatt 53700 
cttggctgct tccagctgag gagtggtgga tgggtgacta aggcctataa gagagcaaat 53760 

ataaggaaga gtttctagat attaaaatca atttccaaag aaacagcctg gcctctaagg 53820 
gaaagagctt cttgtgagta gatgtgttta ggtggggcca gatgaacaag ctcctgagct 53880 
ctagggatta gactccttct gctggatagg aggtacaacc aggtcatccc agaggttcct 53940 

tgtgttccaa gattctgtta ctctatgatt toatgacttg gatgtcacct cccttaggtt 54000 

ggttactcta aataatgtta aaagtcagtg tatgccttaa gattgggtga attgctatga 54060 

cagaatgaga tttaccagag aagcagttaa gtctaagaat gaaactactg tttctaagtg 54120 

aaagaggtat gaataaccta aagataatat ttttctctgt agatagaaag aatttgtatt 54180 

ataagtctgt gttgggtgta tagtagggca tcaccagaat tcaccctaac tgggtgaatt 54240 
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catggcagtg atcagtagaa tatgtagttt aacaatgagg ccttatcatt totaagtagt 54300 

ttctttttga gacggagtct caccctgtca accagagctt tgccctggaa ctcttggagt 54360 

gcaacggcgc gatctcgggt ccctgcaacc tccgcctccc aggttcaaac aattctcttg 54420 
actcagcctc cogatttcta agtggagagt tatgaatggc ccaaagataa tatttttctc 54480 

tatagataga aataatttgt atgctaggta tgtgttggat atatagcagg acattaccag 54540 

aattcagcct aactcggtga attcatggca gtgaacactg caatatgtgg tttaataatg 54600 
aggccttatt cttaaggcaa agctcagaaa agctgataag caaattagaa aggtctattg 54660 

aaaagtgtct gttggccggg cgcagtggat cacgcctgta atcccagcac tttgggaggc 54720 
tgaggcgggt ggatcatgag gtcaagagat tgagaccato ctggccaaca tggtgaaacc 54780 

ccgtctctac tacaaataca aaaattagct gggcatggtg gcatgcgcct gtagtcccag 54840 
ctactcggga ggctgaggca ggagaatcgc ttgaaccatg gatgcagagg ttgcaatgag 54900 
ctgagattgt gccactgcac tccagcctgg tgacagcaag actttgtctc aaaaaaaaaa 54960 
aaaaaaagaa aagtgtctgt ctagccaggc gtggtggttc atgcctgtaa tcctagcact 55020 
ttgggaggcc aaggtgagtg gatcacttga ggtcaggagt tcaaaaccag cttggccaac 55080 
atggcgaaac cttatctcta ctaaaaacac aaaaaattaa caggatgtgg tggtgcacac 55140 

ctataatccc agctacttgg gaggctgagg tagaagaatc gottgaaccg aggaggcaga 55200 
ggtagtagtg agccaagatt gtgccacagc actccaacct gagcaacaga acaagactca 55260 
gtctctgaaa gagagagaga gatgaaagag agagagagag aaagaaaaag aaagaaagag 55320 

agagaaagac agacagaaag aaagaaagaa agaaagaaag aaaaagagaa agagaaagaa 55380 

agaaagaaag aaagaaagaa agaaagaaag aaagaaaaga aataaagaaa gaaagcaaag 55440 

tgtctgtctg ccaacctgct tccacaaagg cccctcttct gattgtagaa gtgcctggtt 55500 
taggatggca gtgtgctcta cctgctgtct ggtgagtagt caggattgga cttctataag 55560 
acaccctctg agaggottgc aaataccttc agaatcaggc agaggtcttt ggccagttat 55620 
ttctgaataa agcatatctg cgtgtctgtc tgacctaagc ctgggaacca cgatggaaga 55680 
tactgtttga acaacaacaa caacaaaaaa aggcagggaa cttaagagag aaatggattt 55740 
tagtcactaa gaacacgaag aggaacattt tgataatatg tactctatac aaacagaatg 55800 

cttatacaag acaatcaaag aggaatgggt agttttctaa agagtaaaac ctgtattttt 55860 

aggaacatat atttgtttac aatatatttt ttcttttttc acccttgatt tttaactatt 55920 

taataatttt ctacaacatt tttttctttt tttttttttg cccttttttt ttttttttta 55980 

aacagagtct cgctctgttg cccaggctgg agtgcaatgg tgctatcttg gctcattgca 56040 
acttccgcct cctgggttta agtgattctc ctgcctcagc ctcccgagta gottggatta 56100 
taggcacctg ccaccacacc tggctaattt ttgtatttgt agtagtgacg gggtttcacc 56160 

acgttggcca ggcttgtctg gaactcctga cctca aggcc caccttagcctcccaaagtg 56220 

ctgggattac aggtgtgagc caccgcgccc agcctaccct tqatttttaa ctatccctcc 56280 

tgtgaaaatt taagtctttc tgtgggttaa agggaactgg taaagagcac tggatttatg 56340 

cttgggctgg aatttccctc taggtttgga tgtaatgaag gcagtagaga tttgggttta 56400 

taacagaggc agatttgtga aactatagga gttgaagcct gagggtccct cacttgcaga 56460 

gaccccttcc agggtcctgg aaggaaccct gctaatgtgt tattatggtc atttttttta 56520 

taaaaattgc aaaacataat gtgtttcagc catgactggt taagatcatt gtcttcttcc 56580 
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aattcaactt tccctccttt ctccttccct ttctagttgg gtggcattaa agtggtcatg 56640 
cgcattttgt atttgtaatt atgtattttt tttttttctt aaaaaggacc cccccaccaa 56700 
attgtataag tttcaggccc taaaaacatg gatcttccac tgggtgtagg aatggaatga 56760 

gtaacaattt ggaaattgcc tgtgtagcag aatcagcgaa aagtcagagt cagcagtcaa 56820 

aatgtgatgg ggagagtgag agtaaattgg aatccataat cccaacagca tttgacagtg 56880 

ggaaaatgga gotttttccc ccctctttag ggttcatttt aaagaattcc atgcaaagga 56940 
tatcatgaat tgagaaatat acatcagatt catcagatta aaaatttttt tttttttttt 57000 
gagacggagt ctcgctctgt caccaggctg gagtgcagtg gcgggatctc ggctcactgc 57060 
aagctccgcc tcccaggctc acgccattct cctgcctcag cctcccgagt agctggaact 57120 
acaggcgcca accaccatgc ccggctaatt ttttgtattt ttaatagaga cgcggtttca 57180 

ccgtgttage caggatggtc tgatctcctg acctcgtgat ttgcccgcct cagcctccca 57240 
aagtgctggg attacaggcg tgagccaccg cgcccggctt tttgttgtgt tttttgtttt 57300 
tgtttttgtt tttttgagat ggagccctgc tctgtcgccc aggctggagt gcagtggcac 57360 
aatctcggct cactgcaacc tccgctccca ggttcaagtg attcccctgc ctcagcctcc 57420 

cgagtagctg ggattacagg cacgcgccac catgcccggc taaatttttt gttttttagt 57480 

agagacaggg tttcaccatt ttggccagga tgatctccat ctcctgacct cgtgatgtgc 57540 

ctgccttggc cttccaaagt gctgggatta caggcgtgag ccactgcacc tggcctaaat 57600 
tctttttaaa aatagcaaat tottaaaaat aatgcaaatt gatgatgaat tatgaaaatc 57660 

atgatgagaa actcctgact gaagagagaa attgttggaa aatgattctc cttttcctct 57720 
actactttat gtaattataa agcctttttc taaagttcct ttctgacaca gaaatactgg 57780 
ccaacagaaa ttcaaaggaa agttgagact tttgaagttc aggcaattta tatggtgttt 57840 

caggtgttac tacctctaat agtctatcag taaaaccctg ataggggatg gtctctcctt 57900 
tttgccttct actccatctc ttctcacaca cacttgtgat tctttttctt tttttaaaaa 57960 

attttattat tataatactt taagttttag tgtacatgtg cacaacgtgc aggtttgtta 58020 
catatgtata catgtgccat gttggtgtgc tgcacccatt aactcgtcat ttagcgttag 58080 
gtgtatctcc taatgctatc cctcccccct ccccccaccc cacaacagtc cccagtgtgt 58140 
gatgttcccc ttcctgtgtc catgtgttct cattgttcaa ttcccaccta tgagtgagaa 58200 
catgcggtgt ttggtttttt ttccttgcga tactttgctg agaatgatgg tttccagttt 58260 

catccatgtc cctacaaagg acatgaactc atcattttta tggctgcata gtattccatg 58320 

gtgtatatgt gocacatttg cttaatccag tctatcattg ttggacattt gggttggttc 58380 
caagtctttg ctattgcgaa tagtgccaca ataaacatac gtgtgcatgt gtctttatag 58440 
cagcatgatt tataatcctt tgggtatata ccccagtaat gggatggcag gttcaaatgg 58500 
tatttttagt tctagatccc tgaggaatcg ccacactgac ttccacagtg gttgaactag 58560 

tttacagtcc caccaacagt gtaaaagtgt tcctatttct ccacatcctc tccagcacct 58620 
gttgtttcct gactttttaa tgatcgccat tocaactggt gtgagatggt atctcatagt 58 680 

ggttttgatt tgcatttctc tgatggccag tgatgatgag cattttttca tgtgtttttt 58740 
ggctgcata a atgtcttctt ttgagaagtgtctgttcata tocctcacco actttttgat 58800 

ggggttgttt gtttttttct tgtaaatttg tttgagttca ttgtagattc tgcatattag 58860 

ccctttgtca gatgagtaca ttgcaaaaat tttctcccat tctgtaggtt gcctgttcac 58920 

totgatggta gtttcttttg ctgtgcagaa gotcttgagt ttaattagat cccatttgtc 58980 
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aatttttgct tttgttgcca ttgcttttgg tgttttagac atgaagtcct tgcccatgcc 59040 
tatgtcctga atggtattgc ctcggttttc ttctagggtt ttcatggttt taggtctaac 59100 

atgtaagtct ttaatccatc ttgaattaat ttttgtataa ggtgtaagga agggatccag 59160 

tttcagcttt ccacatatgg ctagccagta ttcccagcac catttattaa atagggaatc 59220 

ctttccccat ttcttgtttt tgtcaggttt gtcaaagatc agatagttgt agatatgcgg 59280 
cattatttct gagggctccg ttcggttcca ttggtctata tatctgtttt ggtaccagta 59340 

ccatgctgtt ttggttactg tagcctagta gtatagtttg aagtcaggta gcatgatgcc 59400 
tccagctttg ttcttttggc ttaggattga cttagcgatg caggctcttt tttggttcca 59460 
tatgaacttt aaagtagttt tttccaattc tgtgaagaaa gtcattggta gottgatggg 59520 

gatggcattg aatctataaa ttaccttggg cagtatggcc attttcacaa tattgattct 59580 
tcctacccat gagcatggaa tgttcttcca tttgtttgta tcctctttta tttccttgag 59640 
cagtggtttg tagttctcct tgaagatgtc cttcacatcc cttgtaagtt ggatttctag 59700 

gtattttatt ctctttgaag caattgtgaa tgggagttca ctcatgattt ggctctctgt 59760 
ttgtctgttg ttggtgtata agaatgottg tgatttttgc atattgattt tgtatcctga 59820 
gactttgctg aagttgctta tcagcttgag gagattttgg gctgagatga tggggttttc 59880 

tagatatata atcatgtcct ctgcaaacag ggacagtttg acttcctctt ttcctaattg 59940 

aatacccttt atttccttct cctgcctcat tgccctggcc agaacttcca acactatgtt 60000 

gaataggagt ggtgagaaag ggcatccctgttttgtgccc gttttcaaag ggaatgtttc 60060 

cagtttttgc ccattcagta tgatattggc tgtgagtttg tcatagatag ctcttattat 60120 
tttgagatat gtcccatcat tacctaattt actgagagtt tttagcatga agcattgttg 60180 
aatttttaca aaggcctttt ctgcgtctat tgagataatc atgtggtttt tgtctttggt 60240 
tctgtttata tgctggatta catttattga tttgcatatg ttgaaccagc cttgcatccc 60300 

agggatgaag ccagcttgat catggtggat aagctttttg atgtgctgct ggattcggtt 60360 
tgccagtatt ttattgagaa tttttgcatc a atgttcatc aaggatattg gtctaaaatt 60420 

ctcttttttg gttgtgtctc tgccaggctt tggtatcagg atgatgctag cctcataaaa 60480 
tgagttaggg aggattccct ctttttctat tgattggaat agtttcagaa ggaatggtac 60540 

cagcttctcc ttgtacctct ggtagaattc ggctgtgaat ccatctggtc ctggactttt 60600 

tttggttegt aagctattca ttattgcctc aatttcagag cctgttattg gtctattcag 60660 

agattcaact tcttcctggt ttagtcttgg gaggatgtat gtgtcgagga atttatccat 60720 

ttcttctaga ttttctagtt tatttgcgta aaggtgttta tagtattctc tgatggtagt 60780 

ttgtatttct gtgggattgg tggtgatatc ccctttatca ttttttattg cgtctatttg 60840 
attattctct cttttcttct ttattagtct tgctagcatt ctatcaattt tgttgatott 60900 
ttcaaaaaac cagctcctgg attcattaat ttttttgaat ggttttttgt gtctctattt 60960 

ccttcagttc tgctttgatc ttagttattt cttgccttct gctagctttt gaatatgttt 61020 

gctcttgctt ttctagttct tttaattgtg atgttagggt gtcaattttg gatctttcct 61080 

gctttctctg gtgggcattt agtgctataa atttccctct gcacactgct ttgaatgtgt 61140 
cccagagatt ctggtatgtt gtgtctttgt tcttgttgct ttcaaagaac atctttattt 61200 

ctgccttcat tttgttatgt acccagtagt cattcaggag caggttgttc agtttccatg 61260 
tagtagagcg gttttgagtg agtttcttaa tcctgagttc tactttgatt gcactgtggt 61320 
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ctgagagaca gtttgttata atttctgttc tcttacattt gctgaggagt gotttacttc 61380 

caagtatgtg gtcaattttg gaataggtgt ggtatggtgc tgaaaagaat gtatattctg 61440 

ttgatttggg gtggagagtt ctgtagatgt ctattaggtc cacttggtgt agaactgagt 61500 
tcaattcctg ggtatccttg ttaactttct gtctcgttga tctgtctaat gttgacattg 61560 
gggtgttaaa gtctcccatt attattgtgt gggagtctaa gtctcttagt acgtcactaa 61620 
ggacttgctt tatgaatctg ggtgctcctg tattaggtgc atatatattt aggatagtta 61680 
gctcttcttg ttgaattgat ccctttacca ttatgtaatg gcattctttg tctcatttga 61740 
tctttgttgg tttaaagtct gttttatcag agactaggat tgcaacccct gcctttttct 61800 
gttttccatt tgcttggtag atcttcatgc gtccctttat tttgagccta tgtgtgtctc 61860 
tgcatgtgag atgggtttcc ttaatacagc acgctgatgg gtcttgactc tttatccaat 61920 
ttgccagcct gtgtctttta attggagcat ttagcccatt tacattcaaa gttaatatca 61980 
ttatgtgtga atttgatcct gtcattatga tgtcagctgg ttattttgct cattagttga 62040 
tgcagtttct tcctagcctt gatggtcttt acaatttggc atgtttttgc agtggctggt 62100 
accggttgtt cctttccatg tttagtgctt ccttcaggag ctcttttagg gcaggcctgg 62160 
tggtgacaaa atctctcagc atttgottgt ctgtaaagta ttttatttct ccttcactta 62220 
tgaagcttag tttggctgga tatgaaattc tgggttgaaa attcttttct ttaagaatgt 62280 
tgaatattgg cccccactct cttctggctt gtagagtttc tgccgagaga ttagctttta 62340 

gtctgatggg cttccctttc tgggtaacct gacctttctc tctggctgcc ctgaacattt 62400 
tttcctgcat ttcaactttg gtgaatctgc caattatgtg tcttggagtt gctcttctcg 62460 
aggagtatct ttatggcgtt ttctgtattt cctgaatttg aatgt tggcc tgccttgcta 62520 
gattggggaa gttcacctgg ataatatcct gcagagtgtt ttccaacttg gttccattct 62580 
ccccgtcact ttcaggtaca ccaatcagac gtagatttgg tottttcaca tagtcccata 62640 
tttcttggag gotttgttca tttcttttta ttcttttttc totaaacttc tcttctcgct 62700 
tcatttcatt catcttccat cactgatacc ctttcttcca gttgatctca tcggctactg 62760 
aggcttctgc atttgtcacg taattctcgt gccttggttt tcagctccat caggtccttt 62820 

aaggacttct ctgcattggt tattctagtt atacattcat ctaatttttt ttcaaagttt 62880 
ttaacttctt tgccattggc tcaaacttcc tcctgtagct cggattagtt tgatcgtctg 62940 
aagccttctt ctctcaagtc atcaaagtca ttctccatcc atctttgttc cattgctggt 63000 

gaggagctgc tttcctttgg aggaggagag gcactctgat ttttagagtt tccagttttt 63060 

ctgctgtttt ttccccatct tggtggtttt atctaccttt ggtctttgat gatggtgacg 63120 
tacagatggg tttttggtgt ggatgtcctt cctgttcatt agttttcctt ctaacagaca 63180 
ggaccctcag ctgcaggtcc attggagttt gctagacgtc cactccagac cctgtttgcc 63240 
tgggtatcag cagcggtggc tgaagaacag cggatattgg tgaaccgcaa atgctgctgc 63300 

ctgatcgttc ctctggaagt tttgtctcag aggagtaccc agccgtgtga ggtgtcagtc 63360 
cacccctgct ggggggtgcc toccagttag gctactcagg ggtcagggac ccacttgagg 63420 

aggcagtctg cctgttctca gatctcaagc tgcgtgctgg gagaaccact actttcttca 63480 

aagctgtcag acaggtacat ttaagtctgc agaggttact gctgtctttt tgtttgtctg 63540 

tgccctgccc tcagagaggg agcctacaga ggcaggcagg cctccttgag ctgtggttgg 63600 

ctccacccag ttcgagcttc ctggccgott tatttaccta atcaagtctc agcaatggtg 63660 

ggcgcccctc ccccagcctc gctgccgcct tgcagttcaa tottagactg ctgtgctagc 63720 



US 9 , 821 , 034 B2 
111 

- continued 

aatgagcgag actccatggg cataggaccc tccgagccag gtgcgggata taatctcctg 63780 
gtgtgccatt ttttaagcoc attgggaaag tgcagtatta gggtgggagt gacctgattt 63840 
tccaggtgcc gtctgtcacc cctttctttg actaggaaag ggaattccct gacctcttgc 63900 
gcttcccagg tgaggcgatg cctcgccctg ctttggctcg cactcggtgt gctgcaccca 63960 
ctgtcctgca cocactgtct ggcacacccc agtgagatga acccggtacc tcaattggta 64020 

atgcagaaat cacccgtctt ctgtgtcact tatgctagga gctgtagact ggagctattc 64080 
ctatttggcc atcttggctc ctcccccaga tcacacactt gtgattcttg ctggcattca 64140 

cacttactct ctctttattt tttgagacag ggtctcactt tgtcatccag gctggagtgc 64200 
agtggtgcca tctcagctca ctgcagcctc cacctctgga gotcaaggga ttcgagtagc 64260 
taggactaca ggcgtgtacc tccacccctg gctaattttt gtattttttg tagagctggg 64320 
gttttgccat gttgcccagg ctgatctcca acacctggga tcaagcagtc tgcccacctt 64380 
ggcctcccaa agtgctgaaa ttacaggtat gagcctccat ggctgggcac ttactgtctt 64440 
tttaattatc agcttgcaaa tgagaaatct gcccaaggag cctgagcttg gtgaatacaa 64500 
gttcatttca gccccattgg tgagtttatg attctatgag actttaaaga tgtattttat 64560 

ttggacatgt taaaaaaaaa aaaaaagaac cgtgtgtttc ttcacaacat ccaaaataat 64620 

tattttattg gtattgataa ttattattga ggaataggga agtcatgtat gttatcaacc 64680 
acttcctaaa tgatacctag ttaacacgtt aggggaggga atcgaatctg aaagtgatac 64740 

ccatttagtg aagccaagca atgtagcaag agttgagaaa aacttataaa gggacctctt 64800 

agcccatgtc cataacattg togttaacat aaagataggt tgccagagaa agggtaactg 64860 
tatggtcaat ttagccaggt ctgaactctc aaaaatcaag cactctcatt ctgttagggt 64920 
gaagtcagag aaaagaacct tcacaaggtt tgaaaacaca gttgtaacat actgggctgt 64980 
gttccagggc tagcatttga ctctgatttt tatcttgtgc ttagaaccag cctactgttg 65040 
tctctgtgca gagagagtac taagtaggta ctgaataata cttgctgtcc agcacatagc 65100 
tctgtgcaga acgagcacta agtaggtact taataatgct tgctggccag cacatggatg 65160 
gatcatgttt ataagtgtgt atcataaaca ctttgccttg aggaaattgt tttcttttta 65220 
gagttttcat actgtggaca tccttaaaaa goccagaaaa tgtatcttta tggattgaca 65280 

tgtgacttct tacatatgaa gttagaagcc aatgaaatgc tgttctttgg actgaacttt 65340 

caagactcat gtgtgtggtg tetaattcat taactaaaaa tatqattcat atttacctta 65400 

tgtaggacta caggtatcca catatccacc attaggatat tctttaaatc tggtagtttg 65460 

gaagatttcc agacattgta aagagtaaat gcatcagaaa taagcatttt ccagaagagg 65520 

gaggtatgaa attgtaatga ttagcctgtt gottagtcct ggaaatgtga aatcagataa 65580 
aaatgaaaaa gatgctttcc ttgcattctc ttccagaaat atgcagcctg ctgctctttt 65640 
gtcttcagtg tgaccatgct gccctgagga gagcccagaa ctgtttttaa attcaaaagg 65700 

acagctgctt tctgctcact caggtccact gaggcatgct ccaagacagg aaaaaggtgc 65760 

ttagcggggc tctttgatag agattcaata tatgaatttt actttgagaa taaaaagctc 65820 
acccactttt aaaaggttaa tcaaaagctc attgtagtgt attcttcctt tcctatgcag 65880 

tttcctatgg aaatggaatc agtttaaatt ctggcctcag aacagcaata tttttcacag 65940 

aggcagtcct tctgccaagt ggctctagaa gtacccgtaa tatccatgtc aggagtatga 66000 
aaaatgaaag ggatgaacac ttccttcaga aattatacct ttgattcctt tactttacgg 66060 



US 9 , 821 , 034 B2 
113 114 

- continued 
ccaggcagga agaatcctga gagaggtctt tactgaaagt tcagtattta tgaactacat 66120 

actgaaaaat gaaaaacgat tcctagcact gagttgotta ccctgtcaag tttacccatt 66180 
attttcaggc tgttgagcat tgtttgaaaa atcgatctga gagctaaatg agactctgtc 66240 

ccttaccatg gtcttgctgt tataaattca cactgggcta tttccattcc ctaagtttgc 66300 
tttgcccttt cctacccttt acctctatgg tcttccatcc ggtaaatttt ctctcaccct 66360 
tcctggtcta gctctatttc atcttcactt atgaaggett ccttgttttc cttttttaga 66420 

attaattgct aattcctcac tgctctctaa gcattaatac ccccatcata gccttcatca 66480 
taatatgttt tgtgctgtag ttatttatgt acttacttgt ttttccccct tctttgctct 66540 
ttgattaaat gcatgccaga tccaacttta cagatgagaa aaatgagctc tgaagttcaa 66600 
taacttgccc aaggctaccc agttagaaga gttatggact tcactctgaa tatggtgact 66660 
tttgttctag tgtgttgcct tctctagtct tcttaagaaa aaccttgtct tcttttcttt 66720 
tttccttaga ttgacttatt ctatacatta qaaqtttcta aattttaatc aaactatcat 66780 

tccagggtca tagtcagoca catgtaaatc agaatgcagt tttacataga ttcattatta 66840 
ctgtgcatgg agattagaag ccagctcaca agaagactta atttggaaag atatgtaacc 66900 
aacttcacgt aagtgctagc ctttcattga tttctcacct ccattctata ttcctcctgg 66960 

cacttgtttt aaatctgttc tactgaagtc catactctac ccccttgctc tcagccgatg 67020 

atctgtttac ctgctctgag aagatttaga tcagtagttc tcaaacttta atatgtataa 67080 
aaatcacatg cagagctctt tctaacatag tttcccggga cttttcccag gaattctgat 67140 

ttcagcaggt cagggtgggg ctcatgaatg ctccattcta acaagctccc aggtgatggc 67200 
aacacagctg gtctgaggac tacactttga gaacctctga tttaggocat cctctgcaat 67260 
aggatgtctt ctccaataca tcttctctgg atatttatcc ttcctctcct tctatgagaa 67320 

ttcagtcgtt ctattctcag gctgaaccct ctcaccacga gcttttatcc catctcattt 67380 

catctatttc aggaccttgc ttcaacttgg ctctctttga atcttttata tcaccctctc 67440 

aattgctttt tattctctac tgctttacta ataaaactgt tcctttctca gttgtactat 67500 
ttaagataca tctaatgatt gtaagcaaaa ttattttctc taagaatggt cgacaatttc 67560 

agattcaact cagctggcta ggaactaagt ttctgtaatt tgggaattgg cttgtagaga 67620 
gcaaaattaa gaaaccaagt ttggccgggc acggtggctt acgcctgtaa toccagcact 67680 

ttgggagtcc gaggcaggtg gatcacgatg tcaggagatc gagaccatcc tggctaacac 67740 

ggtgaaaccc cgtctctact aaaaatacaa aaaattaacc gggcgtcgtg gcgggcacct 67800 

gtagtcccag ctactcggga ggctgaggca ggagaatggt gtgaacccag gaggcggage 67860 
ttgcagtgag cggagatcgc gocactgcac tccagcctgg gcgacagagc gagactccgt 67920 

ctcaaaaaaa aaaaaaaaaa gaaaccaaat ttaacttttt ttaatggatg tgagtagaag 67980 
agactaatga gataacacaa aagagttaac ttcttacatt totgtagtct aatacgagat 68040 
agtttctcca ggaattaaca cagcacatct ggttcactga cctgagtttg tttcctggtg 68100 

aggcattgca gtatcatcca tatctcaggc aaaggtactc cagcattttg tagttaagca 68160 
gttggaggag gagtagggag aactgctgta ctttgaaaca tttcacagtg gactactttg 68220 

cattctaatg atgttctcct tacttaagga ctttgttatg taaggatact ttgtccttct 68280 

gataatcact tacacttttc ttctgtgttc atgtcacttc attaatcctg attacttgta 68340 

atgaatcata atcttaccca cttattcttg tgtgactcat tcctacttgt attcttaata 68400 

gtattttcta tgtctgataa cacattgtca attgactatg ctatttttaa cgtaagcgtt 68460 
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ggcaaaaagg tttacttaga gaaaagctct acatttaatt ccccggtgcc tcagttccca 68520 

aatttgctaa taaagattat acttagctgt cactccacgt ttcatcagta ggattaaaat 68580 

gaatagagat catgaaataa gacaatgaaa aaagataatt ataatggacc agattgagaa 68640 

atccctacaa atcaacagaa gcgacctgcc atgtcagatt cctagatgca gtttatttac 68700 

tcagtgggcc atatttcttc cttattcttt ctttttccat gatgccttcc aaaactatat 68760 

tttaaccagg agggaaatac catttgtctt ctgatatagg aagatcctac tgagagatta 68820 

tattcatata tttcgtccat cggcctgtag gtggaattgt atttaaaata ctaataaagg 68880 
ttattattgc ttatatatct aaaaatgctc caactgtcca aacaaagctt atactgttga 68940 

tgatatttat cagtggctct gaacacttgc atatcataaa attctccctc aaaatttaac 69000 

cttaaactct ttcaggottg tcttggtcac agtgggaact gaggacagct gctcatgttt 69060 
tttgatagaa cagctcttaa catgcttttg ctcttgcctc ccactgccca acaccagctg 69120 
catacacaca gtctacttgc tgtgtgcatg ctctggctcc tgtctccttt tccttcagcc 69180 
tagttagcct ggttttgttt ggtttcatca tacaatgtat ctattagtaa aacttttatg 69240 

aactctgatt atagtactaa actcataata aagtaatcag aacttcattt attaaaacac 69300 

tgtcttgagc ttatttttta atttagtaca catgacaatt tggtaaggta ggaattttca 69360 

ttcccctttt atagatggga aaactgaggt ccaggatata ggtaacattt tcaaagttaa 69420 

ctcgtaagta aatggcttag ctggaatttg aacccaggtt tctgcaattc taaagcccat 69480 

ccttttaact gctatgctat gcgcacaatt actgtattct tatttgctct ctgaaataca 69540 

acacottatt ctcatttcat ctgctctttc tgccctgtac acttcagttt ctgctctata 69600 
gatacctgct cgtattgtga catctcaatt ttttttgtac cttggcaggg ttttgattga 69660 

tgtattggtg ttctgaactc tttagcatat gtattaatag ggaagaccta ccaaatattt 69720 
catgtaatag ggattatttt gtctacctat tttatctttc tttataatgt aagtttgtag 69780 

agggcagaaa ctataaattg ctcagttagg gactccacat tgagccaagc acatacatac 69840 
ttgacccaga gaagtcatca ccatctttat cgccacagct aacatatggg tagtgctcac 69900 

catctaccaa acatgtgcat ggattatttt atttactctt cacaataacc ctataaagta 69960 
gactatgttg ccatccccaa ggttaaaaaa ctagcccaag ttcatcgagt tactgcatga 70020 

tagagtttga gtctaaccaa caccaatcta cacgtctgtc aacacagtta actatcccac 70080 

acttctcagt ggaatctaga gttccactta tttcctattc cttccattct tcactatatg 70140 

tcctctttgc cttcttatcc tgtttctcta cttctcactt tctgccctat acgtatctgc 70200 

tcaatcttca atcttctctg ccttaccctc tctttttcaa ttttgttctc gttctgtcct 70260 
atcctgcctc cccactcttc ttacctcatt ttcctagtoc tcttttcttc tttttttcac 70320 
ctttttacct cttacatatt tcttttttaa aagtaacttc aagcttgata atagattctt 70380 
caacgctctt agcaatatcg tatcctaacc ataataaaat gatagtgtgc taggtgtaaa 70440 

cagaagtaga atatgaaatt gaaatgaaga atctctttac tttttctatt agaaacataa 70500 

ataatgagtg actgtaacat cttggtctcc ataatttcta agtgttaaat aaaacacatt 70560 

tcttttttta tttaacacac acacatccac acacacataa acttgtttta tgcattgatt 70620 
gccatttatt gagcagcata tttttggaaa tgcaacaact acaaaagaat ttttaagtta 70680 

ttatcataca gtgacattaa taggctcatc actttgcctt ctttccttgt tctatcatgt 70740 
agagggttgc tttagagatc attgtgtatt gatatga att atcattgaag ttttattagt 70800 



US 9 , 821 , 034 B2 
117 118 

- continued 
ctggatgtct catcttgggc attttgataa atttcttttg ctccaaatcc agaagttatg 70860 

gccattcatc tttata aata agacttttta aaaaaggtaa agtcataaaa taaatatttc 70920 

aaagcagtgt tggatatagc cagctgaata aactgccctt tctagttaac tttgaactct 70980 

aaaccttatt taaatatcct cccttttttt ctgtaaagaa gacgagaaaa aaaaacaatt 71040 
tcagtagatt ctaaaagaaa atatagcaag aacattttca taagagatat ctcacataaa 71100 
aagctgtaaa aattgggcaa gtatttgcac ctaaccagta gaacttagaa gagaaaacat 71160 
gaaatgaact tcttagotta tggaatggtg tggataggtt tgcattactt agatgttcac 71220 
agagctctag catttactta ctgaaacact ggaatggttc atatccctgt ggtttccacc 71280 

ttatttcttc cagaaggatt aggttttatg ctgccagaga ccacattgac tcttagtaat 71340 
gggatcacta aattctggtt cacaattttg tgcatagaga gattgcacta atatctcaaa 71400 

attgtagcta tgattataac cctggcatag aaatctgage tatgctggca gtgtcatgct 71460 
gtacaatcga atccacctga ttatctctgc atttgtgaca gctgggctgg ccttcattgg 71520 
catatgcctc tttgctgtgc ccagggcttt gaatgcaaaa tgaaagatca gcatgatatt 71580 

aggggcccat gatccataga tggagcttca caagtgaaca gcgtctcagc tttaacatgg 71640 
cccccagtat cctgctttat ctttctggac tgaagttcct atgacagatt tgttgcttta 71700 
aaaaagtaat tttgcagatt tgtccttttt taaaagaaat aaagattgcc ttccatttcc 71760 
tactgaaagt gatatggtag tatccatctt ataattgcac agattcaaaa ataagccaca 71820 

agtatgtgtg ctgaagtata actgtggact ataaaataca gatatcatag cctataatat 71880 

ggagggtagt gtgatgttat aaagccattt ttctgtgttt tacattatca taaaatttaa 71940 
ctactgaagg gaaagtgaag gttttaatat ttaactaagc ctagcacttg aagagaaaca 72000 
catatatttt acttggaaaa aaaggaagtt ccattttgga cactgcaaat gacagtgcca 72060 
gctgttgtca taatatttct aacatccgct gaggattaat tocaggccca gcaaattcac 72120 

tggatgagca gaaacagcca aagaagtaaa cactggagct tatgctgtga tattattaaa 72180 
ttaggcatga gacttctaca gagttggata tgtagtgaac actggattat catgcctgag 72240 
gatcgtttgc tttgtgtata tctgcagaaa attgaatcct gaacttgctt tcttctgcct 72300 
cttggccctc ttcctctgta gaggtatact cagaaaatgt gatctcattt gaatataaac 72360 

ttttctatta atattcatta agtactcata caatataagc tgaggaaaca aagtggtggg 72420 
tgtaaaacac aggcctcatg taaagagctt actttcacta cagaggcaat gtagcataat 72480 

gaagcagaga tgggtttcag aggcaggtag accagaattc aaatcctact tctcctaagt 72540 

atggccttgg goccatcact taaatttctg agactcagtt tccttttcta tgaaaggtag 72600 
atactaatca tgctacagag ttctattaag aattagaaat atttaaagat acttagacca 72660 

ctacaaggta gotatttttc tagaacaggc ataccttatt gtatacattc tatgtttcta 72720 
gaacaggcat accttattgt atacattcta tgaaacagaa tatggaaagt getaaatgaa 72780 

aggcacaatc agagaattcc ccaggccctc aagaaggaag geggaatgga tgaggaagtc 72840 

tgctgtccaa ggggtgggcc agagctaagg caagatttgt gggtgggcct tcactaacca 72900 
ggcacaggga gagggcattc caggagcaga tgtagatctg gccaaggaat taagacagga 72960 

atgcaagtgg cgttttccag gcaaaagatt aggaagtttt agatcagcct ggatatggag 73020 
accttgaata gcaagccgac tgaggaatgc atgaaagaat gactactagc tggaataaga 73080 

gataaatctc aaggcctctt ttctctttca cctctcctct tgcccacatc atggacagat 73140 

agttctggct tttccttata ctctgtttct gtaagcaatt ttaagaaggc agagtgcata 73200 
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atggtattac ttttatgtct gcgtgtgtat tgccaccatg aagcctatag ttttgctttt 73260 
caaactacta gattgtgacc ttgtaatgat ctggcaaaag gctgaatttt taaaagcagt 73320 
aaatccatat agtggataat attgggaaaa aattagggct aatactgagg aatgagaaga 73380 

ttaggaaaga gataaataaa atatgggtgg tataaataaa aattaaagtg aaaatgtggg 73440 

gaaaggactg cttatgattc accttacaaa atttctacct tatggggtct gttttcactg 73500 
tcagttcttt ctgtgaatgc atgttcatga agatactgaa ggctgttttt ctataggcag 73560 

ctggtggttt tctgctgtag gcagaagtgg ttgaggtaat cctagggagg tgatgctgaa 73620 
tggggctgtg gttctacttt atgta aggtt attatatgtg aaagaaagag taatttttaa 73680 

aagtaattaa ctagtggtag attctgaact aacattagca aaggttgatt ataaatcaga 73740 

ttttattttt actactgatt tagaaaaaat ctttggagaa atagatttgg aatggttaaa 73800 

tatcacttta gggagcacat tttggtatca cagcttaaag gtactcttaa gagaaagctt 73860 
tacaaatggg gcaacctgaa aagacacatt tcatgtgcat tcaaattcaa gataagaccc 73920 
aaagctctgt tgccaaggta aaggttttga gagttaaatg ggaatttgga aaataatatg 73980 
caaaaattga cttaaaatgt agataagcct acaagtattt acagggtgga gacatcagag 74040 

aatgtaagaa atagtttgga tcactaacag gaatgtgtaa tgggaagtca aaatctatgc 74100 

tgtcaggaaa aattcatatt attggataga aactgtatta tttggtacat ttaagataaa 74160 
atgaaaattg tgttttcaaa gggttacgcc tcgcagtgga tgagtgattg gggcgttttc 74220 

tggtttcagt gattctgtag gcagaaaaca gtttttactg ccaagtgtgt cagtggaggt 74280 

ggggagacag agaccttgct gtgttaagtg aaatctgttg cttaagaata aagctgggat 74340 
ttctgtagaa tggagaagga gtttggtatt atcatattat caaaaataac tgctctttga 74400 
aaagtagatt ttttaaagtt tgattatcaa gtatttattt aaaatactgc ctaagtattt 74460 
aaacactttc aggctctgat tttgtttttt ttacaaagga aacctatgcc taaaaattat 74520 

tttaagtagt tatatggata catgagctac acagtttcag acctgtgtat atgactttct 74580 
aagaggtcta tggtatccaa taataaatga ttttatgcag ggatttaaca cataatgggt 74640 
catgcattat ctataccttg ttaatgggat ctatatagag tgatagcaga aaagaaagtt 74700 

aattttagga tcctttaatg cctataaatt tagagcaaaa gaaatatttc taaaagttca 74760 
acttttgtat acatatgccc aatcacaagt tttacagaca tttttacacg tttaggcctg 74820 

aaatatttga ttccgctctt atttgtcaag atacaatata attacattag taaaatgcaa 74880 

acagggcaga taagttttcc ttctttttcc tatgctatag tcatgctgca aaccctccat 74940 

tacagttttt tggctgaggt aggtctagat gtctagaggc caactaatac agttttatat 75000 
aatcaacata gggaagtcat ttcagagact ggcattgagc tcttggaggg aagaaaatga 75060 
accttaaagc ttcttgggaa tatccctcac tgcagcagag tttatgtgct ctaatggatg 75120 
ctccgtaaat gcttgagaga atataagtcccataggttag catatactta attctaccta 75180 

tcatqqaaac ctctccatac attctataqctqaaatattt taqqaqctca aaaqqaqtaa 75240 

caga aactaa agggaacacc agctccaaga ttggattttt aggctttctt tctagtgtaa 75300 

cacttccctt cctgttgggc catcggcaac catatcctgg ctaattagaa gtgattttca 75360 
ggggaaagga agaggtcata agttcttgcc tccctatttt ccttcttgtt gggtgctagt 75420 

aacttacctt aagaagtaat gaagtcctag taaaactcct aatattcaga aaccaactct 75480 

cattattcaa acatgttgag gaaaaaatgt ctccttgcgt cctcttctgc ttaaaactcc 75540 
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cccagtacca tcaagcatgg acggatatat gatagtggca gtatccagaa gacacaccat 75600 

ctatgtaaca aaccctggaa ataaagtatg gtataatcct aagcattcgc tcagcactct 75660 

tgcttctggg aatttgctat gagtcagcca caggcatctc tgtgtacctt caagcccaga 75720 

ttagcacgta tgggaggata agagagaaag tgtacttcct gaatacatct tgggtagagt 75780 

aaactaatcc ttagctaggt tgatgacatc cttacccaga atttaaaagt tcagtagaga 75840 
ctcttcttga aatgttgaat ttttatttct gottgttgcc ctctatagat gagtgaaatg 75900 
caatgaagat attcatggct actataaaaa tgcattagtt ctttttggtg agctacttga 75960 
ctatcagagc caaatatgta ggtagttgga attaaatttc caatttagca tcccccttag 76020 
aagggtgatg gaagctccca tatcttggta tttctctttc tgagtatctg ctgtctcact 76080 
gaggcaacat gctagcctcc atgttgtatt atttcacagg tatagaacta agtgacacat 76140 
tgccaattcc cacgcccccc ccccattttc tttgatggag gtagattaca tttataaggt 76200 
gtagatattg cttgaaggta cttgttcttt cttataagta agcaagaaag agagcagcaa 76260 

ataatagcta ggaggaagat gtgcccacac cacattcagg ccacttagtc tatctagtaa 76320 
gatagagtgt ttcaggcatc aagcatgtac tgggagacat gcatacagaa aaagaacaag 76380 
caatagactc ctttgagagt gacatggtag gtctgaagag tgaatgtaac tttttgtctc 76440 
catcccctca qtqattcatt aattattcat taqctqtttttttccaccag qattacaatc 76500 

attttacctt tgcttgccag cctagtgggt tattaacagt ggttactcta tttatttaca 76560 

cattttcctt gtgtatgtta ttcatcctgt attagttcac ccccacccct agtcaccatt 76620 
cttttttctt ttgtttggcc tttcatggct accatattac catgtgatca gaaaaaaaat 76680 

gcactggtgt cagaattagg ccaacacaga catatgggat ggtaggttca tttgggttgg 76740 
atagagagct gtttgaaact tgtatacaca tttttcaatt tcaagaagaa acatctgcag 76800 

taaaggaaga actgcatagt ttgcagtggt ctaatggagg tgaactcagg aatctcagat 76860 
gcatttagct ctacaagtct ccattataca aatgatgttg aatgtttcat ctcttgctac 76920 
agattagttt tgggccatca tgaaaaactt tcctgaagat taagtcaaac ttatctatgc 76980 
atgccttctt tggatacata gatccacctt tgacagctac tctgtccact aattctgtca 77040 

agtaggactg agctttcttg aacacctctc cttttgttaa caagaaggag aagaagaaaa 77100 
ttaaacactc ctggcatctg cctggctgtg atttagccct tggtaaaaag tattacaaat 77160 
tgagacggtg ccagactgct cctgtgattc atctcttctc ctgtcaagac cagttgaggc 77220 

gatgcaattg ggaacctctc tagtttgtga agagacactt tatgttggaa gcaacagcat 77280 

aagcacaata gtacttaggc attcaaagca gagagaattg gttcctcctg attgggtgaa 77340 
caatcactgc aaattaaggt caaaagtatt gtcaaccaat tcagtgtact aggettcttc 77400 
atcatttccc atgacttgtt ctctcttagg agaaggttta gcaaattgga gcaatttttt 77460 
tttttaaatc ttggtgcage gttagtgata aaacacaaga aagtttaagg ctggatatag 77520 

catgtgcatc tatatcaaga tgaagatcca tagagagatg tgcttgatct tgggatgctg 77580 

gatgaaaatc caggcactgt gttgtgggag cctgatttct gaaagttggg gcatcattgt 77640 
ttggcttatg acgtttataa gtgtcaggta cgtcttgtcc cacagaatac ttgttatagc 77700 

tgttaaagga cagattgtct tcaagacaac tggtacccat gccagagtag ggtatattct 77760 

gacagaaaat ccatttactc tcatctgtaa tttatcccct tagttgaaac atgatcccag 77820 

tgtagggcat ttacttttca cactccgttt aaatcagtgt ggtttcttcc taccttaatg 77880 

aattttacct catttctttg tcttgcaaaa acccagggca gaatggtaaa atttcaaaac 77940 
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aaatctttca caaggctgga actagacact ctgttgggtc acatgcaagt tatttgcaga 78000 

agaggaacac tttgcatgtg aataagagaa agcaaagcac ttacaccagt attcagtgct 78060 

cttggggcca ggagtgaggg gccttccatg tttgcaggac atctgtttgg gccttaagtt 78120 

ctgctacagc cccaagtcct tatctcatat ctgcctggtg tcctattttt ctgcttaaag 78180 
agtcaaagac tgaaattctt atccttgttt cccattcatt cctaagttac tttagccttc 78240 

acatggagcc accatgctgt ggcccacaga gtgtgctatt cacttaaact tatttatctt 78300 
aacctttttg tgaaatatgg ttgcattctt tgactttcct tgcttgtcac agtttacatt 78360 
aatcctggaa cttttgagtc ttaagcgcta catgatagta ctctttctaa tggtttctaa 78420 

tgttacacga atgcctctct ttcccatttc atccctttct ctctgttggt tttgacttta 78480 

agctctctgg ctgtttcatg gcaatgatta ttggtgacag tattatctat taccaagtgt 78540 
ttcttgttca gttttgcata gtttcaatgt ccttttaage aaggattgoc aaactacagg 78600 
ccacctgttt ttggagatgc catttaattg gaacactgcc atacccattc atttacatat 78660 

cacctatggc tcctttctca ctacaagggc attgtttagt agttgaaaca cagaccttat 78720 
qtaccttcac ctcaaaacct aqaatattta ctatctqact ctttacaqaa aaagtttqct 78780 

gatctctact ttgaagaaga gaaagtcgtc agatacatac aatgccaaag aactgctggc 78840 

tatgaaaggg atattgtaga attctgcaat tttcttaaag aatggaaaac attggaaaag 78900 
agtcacctgt ttacaggtga tttgcatttc tataggtatc agaataatgt gggtgcttgt 78960 

aggttgggga aggaatggca ggccttctct ctctgtcagt atcttcaggc cctgaagtca 79020 

tacaatcaat ggattgcttt tcctcttcac ttttccattt toccataatt ttgccaaggg 79080 

ggaggttgga agtgggttaa tattttgcgt tagaagagca tttggataca tectgataat 79140 
tactttatct cagatattct tagattctct ctagtgaagg ccacaccttc tctgtgcctc 79200 
aggctggcat ggcccaactg tgctacttac cttgggttcc tgctgctcag cttaaaggga 79260 
atctctttca tatgcctaga gccttgttta ctcagttcag gtctgtacca gttgacacca 79320 
agtcaaaaag cactttagac agaagcctgc tttgaaagtg ctagctagca gcaaataagt 79380 
ctggcttaat tctcccttga gtctggagat ctgattggaa gggtaaaagg gagaaaggga 79440 
tgatttattt gttgactgga ttgactactt tatattagta attatgaggc aattctaccc 79500 

acattatctc atttaactccccataaaaaccctacaaggg aggtaatata ctttggaaaa 79560 

ctgagactca gagaaattaa gtaaattgca aagtccccat gctataagca ttatagtctc 79620 

ataagcaaat gtcatgagct tcttctagct ttttcttcat gotcacaaaa tggttgaagg 79680 
agatccaagc atcatgtttc tagttaaaaa gaaggtgcag agtaaaaggc aaaaggcaaa 79740 
cggacaagcc aaccaagttt gttctctttc ctagatgttc tacttggtga cttcagctta 79800 
tatctcatta atgtgcatca taggattatc tctgcaaggg aacctggaaa atatagaaat 79860 
ttgtttgtgt taagctgggc accttgccac ctccataaaa atgtgctcta taggtacaga 79920 

gcaggagata atcattatta ataggcaact tatagtctct gtttcaagag gtcattctgg 79980 

tacctgagaa aattgacaat ctctggtcta aactcttaca ggcctctctt gccttcattt 80040 

aagatgaact tgatagaata aagattattg ttgttctcta atctcctggg tatgagacag 80100 
agaggtaaca gatggaatga tttctttctg gottccatag caaaccaaag catgtgccag 80160 

tgaagagtgg caactgctac aaatacttag ccaaacgtgg ggaagagtgt tgatgctgta 80220 

agtctcctag ctatgtcgag gcagcaggtg tctctgtaga tcagggcagc aatccctttg 80280 
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gtaagggcat gaagagggca cttgggacta ctggattgca tcatcttggc agagaaaaat 80340 

gtagcatata ctggaactct agctgggtag ggaattgaca agttgaacca caagttgact 80400 
actgttcagt cagcactagc ttttatcttc cagtcaccat tccctgtggc tcttcattga 80460 

tcgtccacaa gctccaggcc tgggtggtgc ctgttgtgat ataagaaggg aagagtgatg 80520 

gtttccaaaa tgtgaacact catgtgtaca gttttcatgt tgataatgaa atgctagaag 80580 
gggaacagct agctgatgcc tatgtctttg tccatacctg gctacccatg acaaagttgt 80640 
tgttgttgtg gttgttgttt cactccaggc acaggcacag agccgcaaga gtagaaaaca 80700 

agaattccat cctgcaaaag aaaactgaat cccccttgct tggtcactta gggaatcaag 80760 

ttcaggaggg ctggacatgt tttctgttgc tctgtaatag gggctgaaac ttagttcaat 80820 
tatggtgctt agctgaagca ccatgactga atcttttttt gagaaggaga aaggagaaga 80880 
ttttaaaatg aaatgccata agtgtaacat agtacatata gaggtcacaa acttggaaag 80940 
cctgtggtgt cttggaaggt cacataaatg tgtgaaacac gccagttgca cacaggcaag 81000 

catatgtccc ttctagagaa attattgcca ctgaggaatg ctggttctaa tctccaccct 81060 
cccttcccct cccctccact cctgtaaaaa ccagaggttt ggaattttgc gtgaataact 81120 
cagtttgtta gtgttgacaa ccaggcatga cagtagctca tttggaccct ttgtccaaat 81180 

caggaaacag cagcccttcc ttcatggcag ccctgtagct acgccagtcg agtgtgggct 81240 

ggatttcagc ccttactctc ctccttagct gagactttgt gccagacaca agctgcccag 81300 

ctgtagacag tgggcccaga agttatcagt gttacatgag caaaacaaaa catatctacg 81360 
ggccatactc agcccatgga ttattatttt gcagcttctg tagctgcggt taaaacaaag 81420 
ctctggggcc agatcacctg ggtttaaatc tgggttctgc ccttcaggca aatgactcag 81480 

tatttcttgg cctcagcctc ctctatctgt aaaatgaaga taaatacttg tacttactta 81540 

acagggttgt tacgaggata aaatcaatac tgtggggcaa acacttagct ctacagaggg 81600 
tgacacatag cacttaatgt tatataatac caaaatcatg tgaaaatctg attttttcac 81660 
acttagagaa tatacagcat ataaaatgat gggagagtgc atgtcagacc ttcatgatta 81720 

ttttctgctt cttggggaaa tgcttatgcc tctttggtca ctgtgaagac agagaactca 81780 

aaatagtaag catcacttac tagctggcct actaaggcca caagaacaaa tgaagtaaac 81840 

actctgcttg aaccactgat tttgtttgcc tgcatgaaac acttgcacag gttgacagct 81900 
gacatccgta acaatgacat cctaaaacca ttaagaaatg attaaattaa gttcagtatt 81960 

atctgttgca aaagacaaag atgtgtgagg tacgttttag aataacttac aatgaaaaca 82020 

actaaaaagt gaggaagttt aaagtggtga gtattcaatt gottgagttc atcttctaca 82080 
ctggctcatt atctggaagc tgggccacag agttaatact ccatctttaa agactgtcac 82140 
aggtgtttgc acctaagatg catcaggttc tgcagtaaaa atttggttcc tggcactgag 82200 
acaatgctag gaggagggtg ttaacttagt actgaccata atgaaatctg tggttgactg 82260 

caaggacctg gottgaaata agactaaatc cagtagtatt gctccggtag gttcaatcat 82320 

attcaagtgt tcaataatga ttataaagaa gtgtcaagct gtcatgotta ctttaaaaca 82380 
tatccagaaa agagaatcca aggaagtgta tttagttcta cctgcattta aattagcttt 82440 
tttttttatc attacatcaa tgtcattagg coctaaatga tattaagagt gtctatgaga 82500 

ccccaaagac aaagattgtc ccctaaactt ctattcttat ttgtttaaca tggacttggc 82560 
ccagctacct ccaatctaaa gottctttct ctagagtaag gtatctcaat ctatgcactg 82620 

ttgacatttt gggccagata attctttgtt cttggggcta ccctgtgcat tttaggatgt 82680 
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ttagcagcat ctctggtctc tacccactag atgctagtga cttccttccc ctcaactcat 82740 

gacaaccaaa aatatctgta tacattgctg taatgtcacc tggggagaaa atcttcctgg 82800 

tgagaaacac tactctagac taagaaaagt agccagattt ttaaacacaa aagtgttttt 82860 
cctcccagag gcaaaaagtg coctagagat ggaagaattt tgaaaataag ctcttccaca 82920 

aactatactg ccaaaatggt tagagaaaga tcctataatc accatgottg acaaatggtg 82980 

tttttgctaa gcctcacagc agctttgttc atgtattgtg ttaattgcaa ttaaataaac 83040 

tagtctagaa gtgcgggtca tcatccagcc cattcatatc cctcctttac agtacacatc 83100 
cagacttctt tcagagtttt gottgcccat tggtgctcac atataaaaac tccgtgggtg 83160 
ggagttaggg attcatagag cagagaggga cctcagctct tcatgtccac ttttcttgtt 83220 

ttaaaggaca aggcactgag gtccagaaag tggaatttgc agcacaaatt gctatgataa 83280 
acctcagtga ttcagcccct gggatcttca atgatatagg cacagaacat ataactatta 83340 
ctgagtaaaa tgtttaaaat tatgttctta tggcaatgtt caaggtttta ggcataagta 83400 

agacaaagca gagaaaaaat aaaaaatatt tttcaaattg aaggcttaaa aaattaagga 83460 
taccctctat gtgccttctg ctttaggatc cagaatctta tgtttgtttg ctctttataa 83520 
cacatgactg tgtaatatca gtcaattgtg actggtaaat ttccattaat ttgcctaatc 83580 

atatttagaa attatgccta ctaaataaat tatggttgga acttgaaagg aataatggct 83640 

taaataagtg atttgttctt tagtcagaaa aatattctca cgctctctct cataccctca 83700 

tgaagcactgtcatctccat ctagtttata attaaggcaa tgggaccaaa gtcatcctgt 83760 

tggcacagga tggccatctc tgcatccaaa tttcttttac taattggaga aaaccactaa 83820 

ttgtacattt taaactcaaa atgtctttat gtatatatat atttaaaata tattttatta 83880 
tttttattaa tttattaatt ataattatat ttattaaaat aataattatt tttattaatt 83940 
tatacatatg tataatttat gttttctcca tgtggctagc tgttgatcta aaggagaagg 84000 

agcaaggcag gaaaattatc aggttcagtg tttaactggg agatgaggac atcactaaaa 84060 
gaaaggtaca gcaggttcta ctggtatgta caagttttga ttacaaggtg tactcttgcc 84120 

acctggtgtg gtgtctcagc taactttagt ttctgattac cggggtctct gagacaactc 84180 
tccagggtca ggtatagagc tccttttgcc cttggcatgt tccaaatcgc ttccttatgc 84240 

tcaaccttct gagcaataca aggaaaaatt ccttgtattg gcatgttatg aaggttattg 84300 

aaatacttta ggaaatgcct ttgaccttgt tttgtactta gaggatgatc tcattcagaa 84360 
atgggtagtg tcaaaatatg gaatgtgcta gtaaaataag cacacaattc acttaaagaa 84420 

?????????? ????q???? ?????????? ???tttttaqqatgqatga aaagcatgaa 84480 

gctgcaattc atcctggatt ttaaggttag aagtggttga aagaaatgtg atatttttac 84540 
ctaaaccgtg gtcaactata cttttacttt ttagcaatga tgtgaatgaa gaatggcttt 84600 
gaagactgtt ggtggatttg acaaatattt atcaagagcc tgctatgagt gtcaccatta 84660 
taggtggtag agattccaca atgaacaaaa cagagtcctt tcttacattt tgtgaaggga 84720 

gaccacctct aaacaaatat atatcatgtc aggtagagat aagtgccatg gggaaaaaca 84780 

aaatagggta aggggctagg tggggcagga tcagaccaag gaatttatat tttatataag 84840 

attgtcaggg aatgcctctc taattagatg actttttttt taatagaact gaaggacata 84900 

aaaggacgag gottatggat atctggggga agatgtcaga ggctgttata aaagttgcaa 84960 

caggaaactg attaggactc ttagcagact tatatgtgct tagaatgaaa gggattggga 85020 
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taaaagaaaa gaggggagct ttgggaaagc attaaactgt ggccatagca ctgattggat 85080 

aaaccata ac attqqattat qqatotqcaa atttcttaca ttttttttaa aqtgtcaqac 85140 

ccatagccct agtaataagc aacatggtct tttctttgag catagctgta atgaacatgt 85200 

tattcttttg gagttatcct gcaaagctta tcaaactcaa gaagcaatag tttatatgca 85260 

ttgcccaggt tgaatattat taatttgggt tgggaagtga tatgaccaca ttctgactga 85320 
ctataggccc tagttcagtt tacctgattt tatgcccaat ttttaatgag aagggagctt 85380 

gctaggccag gcaggaagaa agaaatgggg acagtgtcaa gcaggaaatg cagaagagtt 85440 
gagtgtaggt aaatcccatc tttcctggct ttacgttgcc ttcacatccc tcataatgat 85500 
cttctacctc agtcttcagt ataagcagta tgttgttcta aaggtatgaa gtcttggcca 85560 
ggcaccgtgg ctcacgcctg taatcccagc actttgggag gccgaggtgg gtagatcacg 85620 
aggtcaggag attgagatca tcctggccaa catgatgaaa ccccatctct actaaaaata 85680 
caaaaattag ctgggagtgg tggtgcacac ctgtagtccc agctactcgg gaggctgagg 85740 
caggagaatc gottgaaccc aggaggcgga ggttgcagtg agccgagatc gcaccactgc 85800 

actccagcct gagaacggag cgagattccg tctcaaaata aaataaaata aaataaaagt 85860 
aaaggtatga agtcttttcc aagctaagge aagaatgctg aaacctcaat catagcactt 85920 
ttccaaaaqa qtcttacctt atattetqqa tctcttcatt atctcaaqaq qagettcttt 85980 

ctctttaaat gtgaaaagaa gagaggcatc agctagccct attagcccag ggctaagaat 86040 

tgctccagat ttttgaatgo ttaaccttaa acaaagtcac atgtaccagt ggaaagtggc 86100 

tcccctgttt tcaaggacag gtcagatttt aactacgtgc ctcttaggct tgccctgtct 86160 

tcggagttgt taaacatgca tgttgggagc tgttgactgt tttttttttt ttttctttct 86220 
ttcttttttt gccttataat ttacttttat tttaaatcta ttatactttg aactgttgac 86280 
tgttagagaa agcagtactg gottaggatcagcagagaat atggttgaat tctatttctt 86340 

aaactgagga gaatttctgt ttgagcccag tocaagtcat tacttgagca attttttgcg 86400 
cattttgctg cttaagtgtt tatttttttt ttgcttttac aagtaatttt ttttaaaaaa 86460 
gttatcatac actcagcaaa cattttttga gcacgtacac aatgcccagc cctgtgccat 86520 

gcatgttcaa aaaaaaaaat aggtaacatt atatctgtgc ttgtgaaatt aatacatttg 86580 

ttagaaagat aagacttcaa tcagtaaagc aatccaagaa ggaacaagta caaatccagg 86640 
aaggagacat tagctcagtg gaaagagtcc actgaggtag gtagacttgg gtttgagtca 86700 

gaagcaagag attgcttttg tgagatttcg cttatcctgt gtgggcctca gottcctgtt 86760 
atgtaaaatg ggataatagt acctattaca ttgtcacatt ggattgctgt gatgacttga 86820 
taatatttat atacaaagca accagtataa tgcgtgctca tagtaagcac ttattatatt 86880 

attattattt attggacata taattagaag gtctgggtta taatcttgat tctacaatta 86940 
tttagttttg gtaagtcact taactttatc ataccattca tgcatattac ctataaagtg 87000 

aaaggaacag aggttctaca atttatctcc caaattccat ggtattttga accaaaatgt 87060 

attgaataag tatttgatgt ttgcttcccc ttcttgttag tgatatttac aatagcaata 87120 
aaacatcaat atttatttag gacttgctct ggagccacga gccgtggtgt gttcttgaca 87180 
ttatgttatt tactccatgc tgcatactca gtgagacaga taaccttgtc ttgtttccta 87240 

gatcctaggc catattttat ccagtttaat atttctgaaa tcagaatgta ttatgtagta 87300 

ttatgtagtt aataaatata tttaatgtgg aatttttttc ccaaaagccc tttctaagtg 87360 

agatggacCC tcttatgatt taatgaggat gtcttccaag ggaaataaat attttttcta 87420 
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tatttctgat ggtaaagttg aagcatagag aggataattt acatgaccaa gattaatgaa 87480 
ctaacaaaag caaattcagg acttgaactt aggtttgttt tatttaacaa tgctcaccct 87540 
accgtacttc ttgggagcaa aaaatttaaa aagtttctaa catatattca ttagttcttt 87600 

ccatttttta tagcaaaata tatttgatct gtctctagaa tcaatgatag attcactatt 87660 

tgttaacttt taacaggaat atattttagt ccctctagcc tgactttata ggctatgtac 87720 

ccagtacatg aaaatatata gtagcctcag tttaatgttg atgtttattt gatgtcgaca 87780 
tcactagtga cactggtcaa gcgtatcctt ttagataaga gcctattaga attatatatt 87840 
ccctgtagaa atcttacctt gaccatagta catttaacag cagatttttc tcagactttc 87900 
aaaatcctga aagtctgggt cattacaaga a aacaaggat gtggtcataa acagttgatt 87960 

attaagcaaa ttcattgaaa attaacagca gtattctttg acctcactct ttatagccaa 88020 
actgctaatc ttgggtaaat tataagatta tattactaat ccattgacat ttagcacaaa 88080 
ttagctatca aatgggtcag ttgttactgt tggaaactta tqaaaataca ttaaagttct 88140 

tcccatttcc tgtatgtttc tttctctgac acagaatctt agaggctttt attaggctgg 88200 
gagaacttcc caaataatct aatgactagt tgaataattg tttatgatat aaaatcagct 88260 

ttgttgtcag aatgattaca gtttcagggt catagttaat agaaaaatat ttcagtgaag 88320 

gttaccatta gtcgttgtaa gtatcccttg attcaagaag tgaaactttt attgaaaaaa 88380 

ctatttgcag agctggagcc ctgatgggcc tttctgaagt ttttaaaatt aagaaatcct 88440 
atctctactt ttaacaagac atgaatgtta gtatattcac ccagactaaa tgaatgaatg 88500 

aatgatcaca ttacacatgc ttgggatttg atttccttcc tctggtgttc actggactag 88560 
cagcttcagt actcaagtgc gattgtaaaa ttacacatgg tggaattcaa aatggtgtac 88620 
atcagtcagg tcctggaaag acacacaatc taactcagaa gtttcaagag acttcaaggg 88680 
gaaatgtaca gaagtatggg taggattaaa gtagctagca aggaatgctg agtcactcgg 88740 
accctagctg ccatgagaag ctattatctc ttctggacct ggagctgcag aagaaggaaa 88800 
ccgtgttact ctagtcctga gagggccgga gccatggagg aggggtcttg tgacagaagc 88860 
taaagttctg gagagacata ggctaggcca gagcatagga atgtggggaa gacatccctg 88920 
acctctctat caaccttcta atctccatta ttcaaaccca qtaqqaaqtt atccaqcatt 88980 

gagcctggag agtcagcccg cagcagtcag cctcctgagt gcagagcaga ggaagacctg 89040 
gaatggatat gotataggag gagggccaaa cagagagtaa ctagtccaga tgggaaatgc 89100 

tattttagac ctcatacact gccaaaaaag aatggcatat tcaaggaatc caggaccttg 89160 
acctcatttg atcttggatt tgcatccatt ttctg?tact ttcttccaaa tactcttgta 89220 

agcatctgac agcagccagg agaattgctg gtcagttcag cctgtcccag cttcattgct 89280 
gaggtacata tgtggttaag gagctgagag aactggtctg atagctcacc aaagggggcc 89340 
tttcccaagg aaaataaaat aaagagaaaa ttcattgaga atctgtccag aaaggacagt 89400 

aagtaggcat ggaatcatag tagtaaggaa gcatggagga ggcaggtgca taaaaatgac 89460 

ttgtgatatt tttgaagcta tatgataatg ttctgaccca cactcttgcc agcctctgca 89520 

atcttctgga ggcttcatat gaaagcagga ttggtatgct gtttattata aatagtgaga 89580 
cctgagagat gattactgtc agcataaatg gatattacac attgcaccta tctcccagca 89640 

ggaagtttgt ttgtttgttt gtttgtttta gacggagtct tgctctgtcg cccaggctgg 89700 
agtgcagtgg cacgatctcg gotcactgca agctgcgcct cccgagttca cgccattctc 89760 



US 9 , 821 , 034 B2 
133 134 

- continued 
ctgcctcagc ctgccaagta gctaggacta caagcgcccg ccaccacgcc cggctaattt 89820 

tttgtatttt ttagtagaga cggggtttca ctgtgttggc caggatggtc ttgatctcct 89880 
gaccttgtga tccacccggc tcggcctccc aaagtgctgg gattacaggc gtgagccacc 89940 

gcgcccaacc agaagtttgt gtttgatgtc actgttgttt caccaattta aaagaaaatg 90000 
aatattttta aaggaaaaga aaaaagttat cacactatgt gatgaaattt gtatctatgg 90060 
gtggttattt gctacttggt aaataattaa agcctgtact ggttaccttt cctttagcag 90120 
ctgacaacaa ataaacatcc tcacctcaca ccttatacac tttactccat ggttcatttt 90180 
cagtattatt ttgtacttct cttgcttcat catactattg cctggcaaaa ttccaaccca 90240 
gatttaatcc tgctttccat ctataccctg cctacacctg agagttcaat gttactgtgg 90300 
aaaatgcaca ctgtggtgac ttgtttcact ttaaatgcat gggccctaac ctcactgagc 90360 

catttattag taatgattgg caactctcca tatttcttga atccactcac tttcctagtc 90420 
tcctggacaa ctatgtgaca actcctctat cctcaaqcct ccaacaatta cttctcatac 90480 

cctaactctg cgcagataac cttttttcct atttcactgc aaaaagcoca gaagtaatca 90540 
aaagtgaatc tacaagcttc caccaccaca tctactcctc ccagtctcag tgaccatatg 90600 
gtttgccttc cttctgttaa cagagagctt ctatcaaaga tgaacctctc cacttggcac 90660 

tttatttccc tcttgcatat tcaaggacat tagctcagca attttctttc tttctccttt 90720 
cttgcattat ttattttctc cctccaccag aagttgtcac cccaacttct attagaatga 90780 

cttaggaagt gcaggcctca aacctttttt tttttttttt acacgtctac ctctattagc 90840 

actccctgct cctattttag gaatccaggc tttaacgcta acagttacaa attaagccac 90900 

aagctttgta agtatttgcc tgtgctctag ctgctagtgg gtttttggaa aatcagtatc 90960 
tgatgggcat ttgaatacat ttgctcttgt ggctttaaac aatgtctgta caataaaaac 91020 

ttgaqaattt atctcctcta aattctaqac atttctattc aactacctag ctqacatttc 91080 

cacttgcatg ccttaaaggc cctcaatctt atctgtactg aatcgatcac ccccctaact 91140 
gcctcatccg t?agttatcc ccattgcagt tggtgacatt ccatcctttg gttgcttggg 91200 
ttaa aa aatg ttggagtcccccttgactoc tttctttctctcatttocca a aqocaatto 91260 

tttggcaaat agtaaccatt tatcacattt tccactgcta ctgttctggt ccaagccacc 91320 
atcctcattc acttggatta ttgcaaagac ctttacctgt tctatatgct tttatatttg 91380 

ctcatttttc toccttcacccctattttqc tttcaqcaca atatatcatctcatgcatct 91440 

actcaaagcc ttctaatgcc ttcccatttc atgatggcct ataaagccct ttgtgatctg 91500 

gttccctgaa atccttgact tcatttgggc agatgtttct gctataacgc tatttatgtg 91560 

ttctgtaaaa ctttttggtc tgcaagatgt actttgaaaa ataacaggtc ttatggtaaa 91620 

attacgattg gaatagaaca ctcatatctt atacaacata aaaaactgta gcaataacca 91680 
aagcaataat agataccttg ggagataaca ggaaggcagg cagctcagat tgactgaagg 91740 
cgactcaagg aatattaaaa atgcacaaaa acagtagcat ggagatgccg gctggggagc 91800 

tgagatgaga cagatgaatg gagctctgag ccagagggcc taccacaaaa gtggtcatag 91860 
gaagaagttc agcctgcctt gagcagatag ctttgcctgg tgggagaggg cgtatttctt 91920 
gggagacacc tctgggtgca ggcgctcatc tttaattcccttaaqaqaqctqaaatcact 91980 

gcagtctgtg cagcagccaa cttcagggat ttttcctttc ctgctaaggt tataattctg 92040 

ttcttgctat tcttactcct cttgcctaag aaaaatcttg tttccatgta ataccaatat 92100 

tatcccacta tttaccagta gcatatgagc tgcttgctgt tacagaaaca catgctgtaa 92160 
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tagaacagac tgcactcctt gggtcatctt tgttatttcc catgtgtcag gtgagcaccc 92220 
accttgtgac ttttgctact ggtctttccc tgcctggaat gctttccctc cagaagtcct 92280 

cacqqatttc ttcttctatt tcagttcttt atttaaaaat atttttcata qtttgaacct 92340 

ctctaaccag ctgatttaaa agaacaacac caccccaaca acgttctcta ctttacatca 92400 

tagtttaatt ttctccatag tatttatcat catctgatat attataatac tcatgtattg 92460 

gotgaaccac atccataagt attaagatcc gtgagggcaa gacttgtggg tttttaaact 92520 
tgttttcctc ctttgttttt ctctattata tctttagtgt ctggaataag gttcagcaca 92580 
tacaaggcat ttactaaatg ttgaatgaat gaatgaatga agctcaagct ccatctacaa 92640 
acagtcctct gttttttgtt ttttgtttgt ttgtttgttt tttgtttttg ttagctgtta 92700 
tctggctgtt ttttattaga taataatttg tcttccttta cttactgatt ttgtttatgt 92760 

gtttgcaggt gtgtgtgtgt gtgtttgtgt gaaagaggag aatgactttt atcaaacctg 92820 
gttttatgtc ttccttagga tgcatcagag tttcatgctg ttcacactac ccttcggggt 92880 

attcagacat ttaaagtctt aatatttcag caataaagtc ttaatatttc tggcctggaa 92940 

aaatactgtg atatgggttg aattcatctt tttgcacccc tctatcatca taaccactcc 93000 
ctgctcccat tctaggaatc caagctctta tgctaacaat taaaaattaa gtccacagac 93060 

tgcagataga ccctacgctt gagctgccgg tgggttgctg aaaaattaat atttgatgga 93120 

aatttgaatt aattgcctct ttacccccta ccaatccctg tgtatggtca aaaaatagga 93180 

cattccaata ctccacagtg atggccacag tgctggtttg tgctgatgtt ataaaggagc 93240 
aggaagatgg taatgaactc cctctggtgc tggacaaggc ttcacaaggg tgctgatgaa 93300 

aacaatgtga gaaaatggac tcaggggttc tcaaggcaga gaatggtggg gggatccagg 93360 
aatccacata ttcaaagaca caaagaagta cagatttctg aggtgttcag ggaatggtga 93420 

ttcattaggt atggggctgg gggtggggca cagggtaggc agaggagaga gcagtaggtg 93480 
tatatgccat gaagattttg gaatcgatcc aactatacag ctatcaaagg tttttggtga 93540 
tacaaccaga ttcgtcttct cactccttac ctttctcacc tgatccctcc ctggettttc 93600 

caaactgtca actataaggc tgtgtgacca gagagcatgc ccctgtcccc agtactcaga 93660 
taagtgcctg acatatatat atatacatag acaacctact tgtttatgtg tctgaacaaa 93720 

ctatcaatat tcatttctgc attttctttt caqcaatqct tacactqtct tcaaatcctt 93780 

tagggcccta cacttgacta tcaggctgcc tattgaaaac taactttaca ggttgttcat 93840 
tggttaccat gatggcacaa gtaaccattc agtaactttt tttttttttt taactagaat 93900 

tgaaagcttt gatccattct ctttttctgg tctcatttcc cttctaccag atctgattca 93960 
tggtgcaact tttggtggca tcacccctta atccagcaac atttttgtat accctgaggt 94020 

tattactttg atgtcctgaa cttatggctc tgggggatat ttttttaaag gggtcagaga 94080 
aataaggttg aattagagag attcttagaa gtttatgatt aaaacactat cccctctgat 94140 

ctgagtccca gctctgccat tgacaggttg tgtatcatta gcaatagcaa gctacttcac 94200 

atttctgaat ctcagttgat tgagcaaaat ttagataatc aaagactact ggagatgtga 94260 
tgctttgaca caaagaaatc tacctctttg gtgaaatttc aattgtgtag gagcagttat 94320 

ttgggagaaa agtgccctct caccttctta aatcatctcc tagggctata ataggaaata 94380 
cgcagctttt gctgagaacc caaatgacat tgtggattat ccagctctag tcttctctct 94440 

cccatataga ggccggttat ctttgtcact tcacagctca ttagcagccc cactcagggc 94500 
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catggagagg aaatagatga gatgaagctt aaatatgtca cattggttat ttcttagcag 94560 
ctctgataaa aggettagca ggggccaggcgcggtactgt acgtctgtaa toccagcact 94620 

ttgggaggcc gaggtgggcc gatcacctga ggagttccag cccagcctga ccaacatgga 94680 

gaaaccttgt cgctactgaa aatacaaaat tagccaggcg tggtggtgca tgcctgtaat 94740 
cccagctact cgggatgctg aggcaggaga atcgcttgaa ctcgggaggc ggaggttgtg 94800 
gtgagccaag atcgcgccat tgcactccag tctgggcaac aaaagcaaaa ctccgtctca 94860 

aaaaaaaaaa gettragcag ggtgaggtta aaactcaaat aaagaggtct gaggattate 94920 
tgtgatgtta gctcatgtgt gttaccttcc tgtcttccct tctttgttct tatttctagg 94980 
gattagttga ctgcaaacat taatgggtta aatataaaaa tgactgcaaa cattaatggg 95040 
ttaaatataa aaaatctttt ctatcctqaa qatctttqaa aaaatqattt tattacttac 95100 

tggaaaagaa aaataaaaca aagcttgctt cacccagaat ttattttttc ttctagttaa 95160 
aatgagcaac ttctttaacc aga actgaccttgaagacaa atggotaaaa taaaacattt 95220 

gotgaattca ctgggcgcat cttacaagta atttttggat tctgcattga ctacctacaa 95280 

gtgccttctg ggtgcaagtc cacaggcaag atttgttctg caaatcttcc atgaccaagg 95340 
tcacctcttt ggattggcag acccagggag tccatattgg gaagataaat tcacacttca 95400 
ccccttgttg agatctccag ccttgctcct ctgataacca ggtctctctt ctgtcctatt 95460 
ataatttatg acctttgaaa agttacttat atctggggct attcaaactc ccagctatct 95520 
atgaccatat gcataaatgg ttctagattt aaaaaaaaaa agaagctatt cagagatatt 95580 

gggataccct ataaccaata taaatgggta attcagcaga accagatgct ggggttgaga 95640 

aatagatgtg gacaattggg gcagggccta agaaagatcg gaggcaaaga cagtgactag 95700 
atggggagct ctgataaggt aatgcccagg cctgtgcttg gaattctgcc acagtgggga 95760 
cattagtggg ggtctgtagt cattgcaggg tgagaggagg atagaaagaa aagattgtgt 95820 
gaaggt cagt ggaaggtccc ccatttcatt gctaagagaa ctatgtatgc acgttttcct 95880 
gtgtttagtc tcacacataa ttgtaccttt aagaactgat cacacactgc atttccctgg 95940 
cagtttttgg catctcagat gaggaagagt gatgggcgac aggtgatggt gacaactatt 96000 
aataagatct gaaagtaaac agtctcatga aaggtggcca ggagagggca gtcacctttt 96060 
atcaggagca cagactgaat ttgcaaaggg tacttaagct acaagactat aaagcatgat 96120 

gcaggcttaa ccaaaatgca gtgtcttgag catagtagac tcttagtgta tgtttgctaa 96180 

atatacctta gctgctgctg ttccccagag ctcatcagag ttccatagaa acctggtccc 96240 
ttccagaaaa ccaaagaatg actaaagaaa agtgattgca aatccagaaa gcagctttgc 96300 
cttactggtt ggtaacagca ggattttctt ttccttgtag tttattttgg cttaggctag 96360 
tgtctctttc atgaagacag ctactattta caattgttgt taacatgttt ttcctttttc 96420 
atctcccaat atactctctt cetatcatta aacacagtca atttaccaat qqaatctgct 96480 

ttataagctc ctgcattttc tttttccaca gatgggatta atgccattat gttctatgtc 96540 

atccacatag tcttggcttc taggcaccaa ggtgttgttc tagaggaaag aagagtaatg 96600 
gtcgacacag gcaggctgag ggctaaccta atgatttcat gcatttagtg gtaattctta 96660 

attaagatcc caattttatt ctgttggatt tagtctataa cccgctgaaa atcattcttg 96720 

aattaacact gggtggatat aaaagcagaa agccaaggac tttgcactgt tctcagctgt 96780 

agctgtttat ttagctggag aaaatttagt gggtggtcca accttcataa ccaggaagaa 96840 

taaaatagag gtgtaaaggc cttggtggaa ggagggcagt agcaaccttt ccatttcttc 96900 
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agttttatcg cagcctatga aattagttcc ttaggtatgt tgatcttgta ggagctagta 96960 
ttttaacatt tgctccatca agttgtttgg tttaaatcta agaataagcc cactgaaaac 97020 
tattcctaat ttgtgaaacg aataacaata atagatgtta atagaaacaa agacttcatt 97080 

tggttagttt ttagaggggg cacagagaat gtagtaacat aataagttag atttttgttg 97140 

ttttcttttt cttagttctt tgtagtcttt ataatctcta attggcattt gctcctgact 97200 
tttctcagtg tacttccaca tggaagagac aaaagtctca aagctggtgt agaaaaaccc 97260 

ttaataaatt gcccattaat tagccacctt gatttccacc tttaaagcag ttaattgaag 97320 
taagaatttg ttagattttt ctcaagcata gcagaaatta agattaattt cttaggtgtc 97380 
attgctactt gcctacttaa accaccagtt catctttatc ataaatactt aagccaaaag 97440 

tcacattaga ggcaatatgg cacagtgatt gtggaccccg gagtcaggtg agctggttga 97500 
aatcctggct tggctacttc ccagctatgt gatcctgggc ttcagggttc ccttttgcaa 97560 

catgacatga ttgctgagct gottcttagg gttgtgtgtg gctccggtaa gataatacag 97620 
gaaaagagct gaaagcagta tctgaccctg gagagaaagt agggaagaga caatagagga 97680 

aagaggacaa ggaagtggga gatgaagaga aagttcaaga aggaaagtgg aagaatctca 97740 
aatagaaagt taattttcag tttttcctga gaagagatat atagacatct tcatgtggct 97800 

ttggagagcc ttggagcoca tcagcaagac ggttggaaat tatactgaaa cagaagtgta 97860 
gacctatgtg acttatgtcc tggccagttg cctcatgtcc tctgtggtca ggttgatctc 97920 
tactggcact gtcaaaagat tttttatgga cagctggttg gggtaaactt tgaaacctga 97980 

ttgtttgcac ttgagtgcca gagtgtgtaa ttatttaccg gtgttcacta aggatgtcag 98040 
tgtagatttt tagggggaga aaaaacttaa atttaaaatt tggaggcatc tttttcagtc 98100 
tgcctgccct ggtgtttgtt ataacactta gtttggcatg taacagctga agctactggt 98160 
taaatcatta aqcatttatt attttaaaac tcctcttctcaaaqcaaaaa ataactatca 98220 

tgttgaagtt ctttcctcta agaatgacat ttactgtgag ttttatacca atggactaat 98280 
tggagggttg agaaaataaa ttttggaaag acaacaataa cttcagaatt ttccttggat 98340 

ggaggtttcc tttttaaaac ctgaactgag ctttatcaaa acagtaactg aactttgaaa 98400 
cgaaacaaga gtgctgaatt gaaagctcca ggaaggcagg gatgtgtctg tgttgtttat 98460 
gactataacc tctgggccta aatcagtacc tatcccatgg taggcactcg gtaaatactg 98520 

aaggaatgag tacagtatga aaattagcat ggctgatcct tggaaaaaat ataagtcaaa 98580 

agggaatagc atgcatgtgt aactaaaaca tcagtccaca tgcttgaaat gtcatcactt 98640 

ttttatggtc aggacctgtt tttttctgct ccaattaaag aagaaaattg taatgtgaaa 98700 
gaagcaagaa gtgaagtatt tggtattcat gtgttttgac atctgcagta agtttaaaat 98760 

aaatttctaa atcttattgt attgaaattg tatgagtttc ttaagtggta ttattcattc 98820 
agacttaaag tgaagttagg ttgctgtcactcatagtgga cttttttttt tttggcatta 98880 

ttaaaacaac atgtcttctg ggtgttgtct tgtattacaa aagcttgcgt gttttctctt 98940 
gatgctgtgc cctgtctgtt gccattgagg ggtctaagga ccaaatgagg tcttgtttcc 99000 

ttcctgatat tcttttgacc agtttagaat atgccaggtc cattcacaca actaagcggc 99060 
tcagttctct cagttccctg gtcttctcat attagattgt tatctatgag cttgaagttt 99120 

agacatgaaa aagaatggtt gtaatcctct tccttctctc accctcttcc ctttttttct 99180 
taagttagec ttttgaattc atgattctaa taattaatat atattattat ataatatagt 99240 



US 9 , 821 , 034 B2 
141 142 

- continued 
atatattcat aataatgatt aatgatagta ttaataattc tgtgtgtgtg tgggcagcta 99300 

ctcatacaga ggaaaacaga ttgattagtg gaaattacat taatttcata acttcttatt 99360 
aaaagagttt gtgtgtgtgt tgttggttgt ttgttccctt tgcaactcaa catggtcttc 99420 

ttgaggtgta gggaaaacat atgcttagga aacagagcct tcttttctcc ttttggtatg 99480 

gaagacatat gcaaaaagaa tgaaggaact aattgtctct agccagggct ctgcaaaaat 99540 
agtactggta gagaaaaagc tctaaaagaa gtaaaagttt atagtgcttt ctcctggcag 99600 
agttaacctc atcttcatca gottttcccc tgcctcagag aggcagtttt ggaatgacca 99660 
aagcagagtg cccaacctct ctgttcagag ttagcgagca tttggatcac tctctctctc 99720 
tgcctcagta tgagtggaat attgcatgac catttctgat ttctgccatg agcgcactcg 99780 

gcctagatga ataaatcctc cttgaagaag gcggggcatt ttggcattca caagaaacca 99840 

tgttgatatc tgatcctccc actggagaaa tgtggcaaag tgaga aagac tcactctttg 99900 

ggactccaaa aatgtaaaca caagtaagca tgcaagctga agaagtcact tgaaatagaa 99960 
aaaaaaagtg ttaaactctc tgttagtcat gtgacttttt cttogtattc gagagccagg 100020 
aggctcttgt ggtctaatct ggaaagagtc gctaatcgct gtgtcacctt ggcaaattgg 100080 

ttgatctccc tgtgctggag tgtttagtcc agctgctgga tgggatgaaa gcaagacctc 100140 

actgaaacca gatgctgtct ctctgaaaag atttcagcaa taaataatat cgtatatact 100200 

ttgttcctgg cagcaaatac tgaactgcta taaccctctg ttttcacttg cttctaaatt 100260 

tctggaaata tctcctttgg gottgaattt ttccatgott gtcttcagcc caaaactttt 100320 

tggaaagttt gaccaaaatt tcacttagct gtttttcctg aattatggga gaataagggc 100380 

aatgcattgt ttttcagctc ataaattctc atttttccca ttattcctca gaaaaatagc 100440 
tgctacattt aaagtgttta gaactagtaa aagaatcttg gtatggtaaa gaatactggc 100500 
agaagacaaa tttaagtctc tcagtatttc cttctaactt taaacatgac tgcacacaat 100560 
cagggcacac ataaaaagct ctgatgtagt tttatagatg gccaaagaga agattctgca 100620 
aattctctca gtaactcatc ccaagttacc aagaggcaac tttagctacc atcagttgtt 100680 
acctttctca accacttgct ctgtctgtgg atctgatttc taaaaaaatg tcatggttat 100740 

atgttggcat tgacccctta tctacatttt aaataaagtt gaccatttct tttaggtagc 100800 
cttcatgtgt gatgacctca gtcatatctg ctgacctact agactcaaaa ttcctttaca 100860 
gcagggccta ggtctgtcta cctcaccatt gacactgtag tgctcagcag ggtatgacac 100920 

atgtagtaaa aactgattgt tgaatgaatt aaatgaacat aagtacagtt gtttttgctg 100980 

caatttgttc attgatttgt ccactaagac atgcatgcat gtattcagtg agtatcactg 101040 
agtctctact ttatgccagg tattggtatg aatgttgtga atatttcttt gotttgatgg 101100 
ataacacaga agttttgctg atacacaaca aaataattat attatttgag tacaattact 101160 
atgcctatag ttggaatatt agtocaatat agctaaaggc aatcccaggg aatttatcac 101220 

ttactgagcg tccatgatgt gcctggccct gtgttaggta ctgagaagag atcaattaga 101280 
cagtttctgc aggaagtcac acataggtta acagtgccaa gacaaatcct aaagtaccta 101340 
ttatacaagg ggaactataa taaagagcca ggtgagttga aggcaggaga ggtatcattg 101400 

taccacaaga taccttgtga tcttgtgtaa atcccctgaa caatcaggaa aagctttatg 101460 

gcatagcttt atggtcagag atctcatggg gacaggcagt tagttgcaat gccttttata 101520 

gccacatcct tcactcctta accctgcact gtctgccatt cattctctct gtgctttcag 101580 

ccttgagaag ctggccaaat ttctcaggac tggaaaataa actggaatga cactcaggca 101640 
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cttgatatca agattattag ggtcatgatt gtgtttaaga coctaagacc tcttgatgct 101700 
tttacaagaa tgggtacttt ttttgtccct gttttcttct tttgccccaa gtttcaagag 101760 

catgttacag cagcagtata agcatacaca atcaaaggtg attgaagtga ggacaactgg 101820 

ctcaatgagc tccagccact tcaactctcc tcctagtccc tgtccccttg cccggaatgc 101880 
ttcaccctca gactttgaca tagcaggctt ctttttgtca ttcagatctc agctcaactg 101940 

caaggatttc tctgacctga agttacatat gtgtcacccc ttctggtctc cgttgctctc 102000 
tatcacatca cctattggac tacctttata gcatttatct ccacctgatt gtgtcctttt 102060 

cactgttttt ctttaaactt tttattgtca attttctttc actagatgcc agttccatga 102120 
agtaggaaac ctttaccact ggtcttgagt gctcttgaaa gtgtacgtgt gcaataggca 102180 
ctcaaaaatg tttatggaat gatcagctgg atgcgtatat ggcaagtggc gagaagccaa 102240 
gggaatagga caagagtcct attgtgctcc ttgcctgaag aaaacctctt gcaagaatca 102300 
taggctgttc ttgagggtgc ctttgccttg gattcgccaa aaattcttct gtttcttttg 102360 
tgtgaaaatt ttcccctcat acacagcaat gggcactaag aatgcatata tccagacttt 102420 

tcaggttaca ggatggcatc tcagatatag tcttcctttg atctatatac tatgaagcca 102480 
taattgotta gccagtatct ttttcaggat ttactccata tttcttatto taggcctttc 102540 
aggtggcagc tgcactggct ttcagatata atttagaatt tagtttcgga tttgtaaagc 102600 
tactcatgct gcagatcttc tctgaaacat ttctgtcaca ttttagaaag ctttacattt 102660 

tcatctgcta acgattttca tctgccaaag agcccatcta cttaaaaagc agatcactga 102720 
agccacactt ggcacatatt actttggctt attttctttt gatttttttg ctttgctggg 102780 
attacttatt tatgaagaaa gagagaatat tgacttctta ttttagaaga gaggatatta 102840 
cttgggttga gagttctagt tatataaaat gtatttatct aagttgttaa ctatatcaaa 102900 
aatggagcag tcaatctttg gaaatagttc agggtgaaat gtttttagca tgttcacata 102960 

ttctctttgc tgtttttaaa taatttggca aagcttattt gcatttccca aattaacaat 103020 
tttggccaag aggaaaagct aaagtgttgg tttttctcag ctcaactttt tgggtgtaat 103080 

taatttataa gcaagatttt atgaagggag aacagatagg acctttctac aaagtccctg 103140 
agccaaaata aacaccccat tgttccatcg ttttgtattg cacataggaa aacatccatc 103200 

cctatcatta ttctgttaaa gggacacaga ttaccagatt tgtaatttta aaaaaggcca 103260 

tttgttgatt gagccacttt gcgtataaag ggtggtatat gttgcctgcc gaatttctgt 103320 

acaagaaa aa aatcatatat caaaaaaatt tttctcattcatcatataag aaatttatgc 103380 

attttagtat gtaccagaag aaatggcttt ggcattttct gtttttagca gtctgttgaa 103440 

atttcttcat taaagacatt ttctgtttga aggttaaaat gaccatataa atacagatta 103500 
attcagtttt aataggtgca tcttcctgtc atttaccact ttctctcctc aatat cagct 103560 
acagtgatca acatatattt agcagtgaaactgatatatt ctgtttatct tcaaatcata 103620 

agctttttgt ttaaatacaa aggaaaatct tatacctctg attttaatat gacaaatcaa 103680 

aaagtccaca ccaaactccc aactcatccc aaaaaagaga ttgctatcta ctcatcactg 103740 

ttctctgctt ctaagatttg tttcccttgg ggttactgtt tgagcaactt ttcttacttc 103800 
caagattgtt tttgtggttt taagaaagaa tctgaattcc aagattattt ttctggtttt 103860 

aagaaagagt ctgaaaatct agagattact taccttgtgg tgaggtggtt gtctatgctt 103920 

ctgttcaaca aaggcctcat gtactgaatg gaaaaaaagc atcaggacct ataattttct 103980 
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aggcattatg caagataata gaggagacaa aaatgatgtc ttgcttcaaa gtcttagatc 104040 

tatttccctt tgggggttga ggaatgagaa agagattttt agatgaaaaa caggaagccc 104100 
aatgaggacg tgtggcaata gttcctaaaa tgagcaaaga gataaattta ctcttttata 104160 

tgattacaac caaatcacac actggtgagt ttcaaaacag tagttttcat ttagaaagca 104220 

aattaagtgg aataattcaa ctgagtttca ctgcaatggg attcattcta gatggttcaa 104280 
ctctggaatt aga aacaata tetaaggatg ttgctgatag tagtcagcag ataaatacca 104340 

gtaagtcgta tacaggtata catcatttta ttgtgattig cittattgtg ttttgtagat 104400 
aattgtgttt ttacaaattg aaggtttgtt gcaaccctgt aacgagcaag tcttctggct 104460 

ccatttttcc aatgacttgt gctcattttg agtctctgtg ttacatattg gtaatccttg 104520 

caatgtttca aactttttta ttattattat atctgttttg gtgatctgtg atgagtgacg 104580 
tttgatgota ttattatgtt gttttggcac accatgaatt gcacccatat aaggtgggga 104640 
acttaatcac taaatgttgt gtgtgttctg actgcttcac tgaatggctc ttcccctatc 104700 
tctctccctc tcctctggct tccctattcc ctgaaacaca acaatattga aattaggagc 104760 
gttaataatg ctacaatgac ctctacgtgt ctgatatggt ttggttgtgt ccccaaccaa 104820 
atctcaactt gaattgtatt toccagaatt tccatgtgtt atgggaggca cccagggggt 104880 
ggtaattgaa tcatgggage cagtctttcc catgctattc tcatgattgt gagtaagtct 104940 

cactagatct gatgggttta tcaggggttt ccacttttgc ttcttcctca tttttctctt 105000 

gccaccacca tgtaaaaagg gccttttgcc cccagccatg attctgaggc ctcccaaggc 105060 

atgtggaact gtaagtccca ttaaagctat ttttgttccc agtttctggt acgtctttat 105120 
ctgcagcatg aaaacaaact aatacagtaa attggtacca gtagagtggg gtattgctga 105180 

aaagatacco aaaaatgtgg aagtgacttt ggaactgggt aactggcaga gtttggaaga 105240 
gtttggaggg ctcagaagaa gacaggaaaa tgtgggaaag tttggaactt cctagggact 105300 

tattgaataa ctttgaccca acagcctgat aacgatatgg acaataaagt ccaggctgag 105360 

gtggtttcag atggagatga ggaacttgtt gggaactgga gaaaatatga ctcttgttat 105420 
gttttagcaa aaagactggc agcattttgc cctagagatt catggaactt tgaaagtgag 105480 

agatgattta gggtaactgg cagaagaaat ttctaaacaa caaagcattc aagaggtgaa 105540 
tgcttgggtg ccattaaaag catttcattg tgaaagggaa acagagcata aaagttcaga 105600 
aaatttgcag catgacaatg cagtagaaaa ggaaaaccca ttttttgagg agaaattcaa 105660 

gccggctgca gaaatttgca tgagtagcaa ggagcctaat gttaatcccc tagaccatgg 105720 
ggaaaatgtc tccaggccat gtcggagacc ttcatggcag acctcccato acagacccag 105780 
aggcccagga ggaaaaattg tttttctggg ccaggcccag ggtccctgtg ctgtatgcag 105840 
cctaaggact tggtgctcta tgtcccacct gctccagctg tggctgaaaa gggccaacac 105900 
agagctcagg ctgtggcttc agagggtgga agccccaagc cttggcagct tccatatggt 105960 

attgagcctg tgggtgcaca aaagt caaga actgaggttt gggaacctcc gcctagattt 106020 

cggaagatgt acggaaatgc ctggatgccc aggcaaaagt ttgctgcaga gttggggccc 106080 
tcatggagaa cctgtgctag ggcagtgcag aaaggaaatg tggggtcaga gcccccacac 106140 

agagtccctg ctggggcact gcctagtgaa gctgtgagaa gagggccact gtcctccaga 106200 
ccccagaatg gtagatccac caacagcttg cactgtgctg ctggaaaagc cgcagtcact 106260 

caatgccagc ccatgaaagc agacaggagg gagactgtac tctgcaaagc ctcagagtag 106320 

agccgcccaa gaccatggga acccacctct tccatcagcg tgacctggat gtgagacatg 106380 
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gagtcaaagg agatcatttt tgagctttaa agtttgactg ccctgcggca tttcagactt 106440 
gcatggaccc tgtaatccta atcctattgt tttgtccaat ttcttccatt tggaacagct 106500 

gtatttacco aatacctgtt gtatctagga agtaactagc ttgcttctga ttttacaggc 106560 

ttataggcag aaaagatttg ccttgtctaa ggtaagactt tggactgtgg acttttgggt 106620 

taatgctgaa atgaattaag actttggggg actgctgaga aggcattatt ggttttaaaa 106680 

tgtgaagaca tgagatttgg aggggccagg gocagaatga tatggtttgg ctgtgtcccc 106740 
acccaaatct caccttgaat tgtatctccc agaattccca caggttgtgg gagggaccca 106800 

gggggaggta attgaatcat gggggccagt ctttcctgtg ctgttctcat gatagtgcat 106860 
aagtctcctg agatctgagg ggtttatcag aggtttctgc tttcgcttct tcctcatttt 106920 
tctcttgccg ccaccatgta agaagagtct tttgcctcct gccatgattt ggagggctcc 106980 
catacatgtg gaactgtaag tocaattaaa cctctttttg tttccagttt cagatatgtc 107040 
tttatcagca gcatgaaaac aaactaatac agtgtccaag ggaaaggaaa agtcacatgt 107100 

ctctcacttt aaattaatta agcttagtga ggaaggcatg ttgaaagcca atataggcta 107160 
aaagctaggc ctcttgcacc aaagagttat ccaagttgtg aatgcaaagg aaaagttatt 107220 
gaaggaaatt aaaagtctac tccagtgaat acataagtta ttaaaaaaaa aaaagtgaca 107280 

cagccttagt gctgatatgg agaaagtttg agtggtctgg atagaaaatc aaaccagcca 107340 
caacattttc ttaagccaaa gcctaatcca gagcaaggcc ctgactctct tcagttttat 107400 

gtaagctgag agagaaagct acagaagaaa tgttggaagc tagcagaggt tggaaattta 107460 

agaagccatc tgtgtaataa cataaaagta caagatgaac cagcaggtgc taatttagaa 107520 
ggtgcagaaa gttatccaga agatatagct aagatcagtg atgaagatta ctaaacaaca 107580 
gattttcagt atagataaaa tagccttcta ttggaagaat acgtcaatag aagatctaag 107640 

actttcatag ttagaaagaa aaagtcaatg ctgggcttta agacttcaaa acttcaaagg 107700 
gaaggctgat ccttttttta tgagttgatg aagttggtga ctttaagttg aagccattct 107760 
ccccagcctt gctagagaaa ccaaaagtca aattcaggaa atacagagaa cccctgcaag 107820 
attctacaca agaagatcat accccagaca cataatcatc agattttcca aggtcaaaat 107880 
aaaagaaaga atgttaaaat cagctagaga gcaagggcag gtcacctaca aaaggaaccc 107940 
catcgggcca acaacagacctctcagctaa aaccctataa gccagaagag attgggggcc 108000 

tatattcaac attcttaaaa aaacaaatct tcaaccaaqa atttcatatc caqctqaact 108060 

aagtttccta tgtgaaggag aaagaagatt cagagaagca aatgttgtgg gagtttgtta 108120 

gtaccagacc tcccttataa gagatcttga aaggagcact aaatatagaa aggaaagaca 108180 

gctaccatct aatactaaaa cacacttaaa tacacagacc agtgacacta taaagcaacc 108240 

acaaaagcaa gccagcataa ccagctaaca acacaatgac actatcaagt tcacacatat 108300 

caatactaac cctgaatgta aatgggctaa atgcctcact taaaaggcac agagtggcaa 108360 

gctggataaa aaagaaagac ccaatggtat cctgtcttca atagacccat ctcacatago 108420 

ctcaaaataa aggggtggag gaaaatctac caggcaaatg gaaaacagga aaaagcaggg 108480 

gttgcaatcc taatttcaga caaacagact ttaaaccaac aaagatcaaa aaagacaaag 108540 
aagggcatta cataatggta aacggttcaa ttcaacaaga agacctaact accctaaatg 108600 
tatatgtacc caacacaaga gcactgtatt cataaggcaa ggtcttagat acctacaaag 108660 
agacatagac tccctcacaa tattagtggg agacttcaac actccactga cagtattaga 108720 
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tcatcaaggc agaaaattaacaaagacatt taggacctga actcaacatt ggactaaatg 108780 

gatctgatag acctttacag aactctccac ctaaaaataa caaaatatac attcttctca 108840 
tcaccacgtg gcacatacto taagattgat cacataattg gaaacaaaac aatcctcagc 108900 

aaatgcaaaa gagctgaaat catacaattt caaaaatcag agggccctta agaattatgc 108960 

taaatctact ctgtctatac tctataaatg gaacacaata catgtgtaat agtacacctg 109020 
tttacagtat ggcttgctga atattttaag gccacagttg agacctcctg cacagaaaaa 109080 
aaagattttt ttctaaatat tagtcctcat tgagaaagca cccagtgacc aaagggctct 109140 
gatggagatg tacaaggagg ttaatgtagt tttcgtgcct gttaacacaa tgtccattct 109200 
gcagcctatg tatcaaggag taattttggcctttaagtct tattatttaa gaaatacatc 109260 

ttgtaaggct atagttgcca tagatagtca ttcttctgat ggatotaaga aaaatacatt 109320 

aaaaacctta tggaaaggat ttaccatcct agataccatt aaaaacattt atgattcata 109380 
ggaggaggtc aaaatatcaa ccttaacagc agtttagaag aagttgattc caattctcat 109440 

agattacttt gaattgattc aagacttcag tggagaaagc cgctgcaagt gtagtggaaa 109500 
tagcaagaaa acttgaatta gaagtggagc ctgaagatgt gactgaattg ctacagtctc 109560 
atgataaaac ttgaacagat gaggaatcac ttcttatgga tgaacaaaaa aatagtttct 109620 
tgagatggaa tctactcctggtgaagatgc catgaacact gttgaaatgg caaaagattt 109680 

agaatatgac ataaacttag ttgataaagc agcagccaga tttgagaaga ttgactccaa 109740 

ttttaaaaga agttctgtgg gtaaaatgct gtcaaggagt atcacatgct acacagaaat 109800 

cttttatgaa aggaagaatc aatcagtgtg tcaaacttta ctgttgcctt attttaagaa 109860 
attatcacag ccaccccaga cttcagcaac caccaccatg atcactcaga aggtgtcaac 109920 

attgagacaa gactctccac cggcaaaaag attatgactc actaaaggct cagatgatga 109980 
ttagcatttt tagcaataaa gtatttttaa attaaagtat atacattgtg ctctttttag 110040 
acataatgct cttgcacact tactagacta caacagatta tacacgtaac tttttttttt 110100 
ttttttgaga cagagtcttg ctctgtagcc cagtctggtg tgcagtggtg caatcttggc 110160 

tcactgcaag ctctgcctcc cgggttcacg ccattctcct gcctcagcct cccgagtagc 110220 
tggaactaca ggtgcccacc acaatgccca gctaattttt tgtattttca gtagaaacgg 110280 
ggtttcacca tattagccag gatggtcttc atctcctgac cacgtgatec accctcctca 110340 

gcatcccaaa gtgctggtat tacaggtgtg agccaccgcg cctggccaga cataactttt 110400 

atatacagta ggaaaccaaa aaattgtgtg gottgcttta ttgagatatt tgcttcattg 110460 
cagtggtccg gaactgaact gcagtatctt caaggtatgt ctgtattcaa gtttatattt 110520 
tgacatacat tcttctttac ttgttaaaat catggtcacc tcattattat atgactgatc 110580 
agaatttgca gggttgcttt gaccatatac cattgttcta caactacgca gatgtctgag 110640 

tcctaaaggt gaatctgtct ggccagttct gggtttaacg gcctatataa aaagtagatg 110700 

ttacacacct tgtataactg aagcgcccta tcacggacac agcttaactc ttgggtgggt 110760 
cacttagtct gottggttga ggtttcagtg cttttcacat ctacagaaat gtcctatttg 110820 

totaaggcaa ttttatgaag taaatttact cttgtcatcc tttccaacct gaaaatagag 110880 
gatatataat ttttagcatt ccattattac ctaggggatg gtcttcagtc attcttccct 110940 

gaatttatta cactggccct atcttcttca cctgaaataa gttaaatgta gaattagcac 111000 
taaagagaaa tagaatgaac ttcttccgga atgggaatag gaaatgaaag agagtaaatc 111060 

agaagtgaat cacttctttt tttttttttt tttttttttt gotttgcaaa tctatatttt 111120 
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tttccagctt tatttaggta tgatcagcaa ataaaagttg tatatattca aggtgtatga 111180 

catgatgatt tgatatatgt gtacatttta taatgatcac catgatcaaa ttaattaaca 111240 

catccttcac cacacagttaccatttgtgt gtgtgtgtgc aagaggaggt aagggagttt 111300 

aatcattttt gaacactagc tacaacataa ttcaattaaa attctgagaa agaagaaaaa 111360 

ttgtcatgca gctgtttaat tttagaagca ttaactgaca aaatccaagt cttatgatga 111420 

atactcagtc aaattttcat gaatgaatgg gagcctttac ctctgaaatt gttgtcatgg 111480 
aagaaaacac taacactgtc ttacacagta attcaagtta ccaattgagt taaagtagca 111540 
agatgagcca tggttgtaat tgaga atggc aactatggtg ttcttatcta atctgctacc 111600 

tagtttgcct ttttgctcta aaatggtgac tatgttagaa ttcaaagaat aaaaggcctt 111660 
tatcctttca ggggaaatac aagtaacaag cttaattttt tttttcttaa cactgatgaa 111720 
actcatttgg ggctgtggaa attgctgcta gcattgaacc tcttattaac attcaaggtg 111780 
toccagtttt gcacaagctg tgtcatattc agagatagat tgttggcaca aactaaggca 111840 

cttattctct tgttttttca cttctttcaa taagaacaga taaatatact atttctagat 111900 

aagcagttga aactgttctg ctcatctctt tggaataggt ttgtgggggt atcactgtat 111960 
gacatgccga agaaatatac aagggaaatg ctcccgcata cattgagata taaatgaatg 112020 

cctattttag aatacgtcat ttcttaaaag taaaataagt tttggctggg cgcagtggct 112080 

cacgcctgta atcccagcac tttggaggcc aaggtgggtg gatcacctga ggtcaagagt 112140 
tcaagactag cctcgccaaa acagtgaaaccccatctcta ctaaaaatac a aa aattaqc 112200 

cagacatggt ggtgtgcgcc tgtaatccca gctactcaga ggatgaggca ggagaattgc 112260 

ttgaacccag gtgatggagg ttgcagtgag ctgagat agc accattgcac tccagcctgg 112320 
gcaacagagt gagagtccat ctccaaaaaaaaaaccaaaa agtaaaataa gtttttaaag 112380 

tcactgattc tgtttctaag gaattctcagctggggcttc tgagtcaatt ct togatggtt 112440 

agaacttatg agtagcagaa aaagaaaact actatggatt ttctctacaa tgatttgaga 112500 
cagtgaatgg ggctttctgg caggttagca gttaggaact cagatgacca tagacttttt 112560 
tttttttaga gtgggtctcg gtctcactct atcacccaag ctggagtgcc gtggtgtaat 112620 
catagctccc tgaagcctcg acctgggctc aagcaatcca cagatttttg aagttcaccc 112680 
tggattgttg tgttctacac agaggttcca ccttttgctg ccttttatgg ttactatatt 112740 

attattttga tgtttcttaa ccagctgaat cacattgtag tatatgaaat atgttttggc 112800 

tcttgtttta atggttattt gctagcagat ttcacaatgg cccaatgaaa caacccattc 112860 

attgctattt gttgcaattc atggtgacta aacatgactc catggtacgg ctcaccaaag 112920 

tcttggttta tgtgtgactt ccaggggaga gagattgaga accatctgtt aatcattttg 112980 
tccctaaact agagtttttc aatggagtac ttgggcagtt gaattagtat gtttctcgta 113040 
ggctagtgag aaaaatagct tttttttttt ttggcattaa tcagactgct gacccacatc 113100 
tctgggaata cttgtgacaa gatccagcct gacaatatca catatgattt gottttcttc 113160 

ttggaaggga cacattgtgg cttttctctg gaatctgtga agaaaatgct cctgagccta 113220 
gaaactggaa ctgagaaagc tcttcctgat catataacaa taagtcttgt gagggtcaac 113280 
ccttgagcca tgagggcagc ttgaaggaac atggggttga gagtcaagtc atcagaactt 113340 

ctgtttattt ttctgtgtaa tatttaggga cttgttatgt ttaactctag gcaaaggtat 113400 
agatttggag gtctttgata tagatgatag atagatagat agatagatag atgaaatata 113460 
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ttttagcata caaaggaggc tacaatacac actcatgtac ctgtcactcc aatgaattca 113520 

tcaaatgtaa acattttccc caaatctgct tcttagctgt tattogtaaa gaaacaaatt 113580 
gtacagaaaa atttgaaggcccccgtttta ccttccccag tctcattatt ttctctgcca 113640 

ccccagagaa aacaactgtc ttgcataggt atttatataa ttctgtttta tactttgcca 113700 

cttttactac atatatgaag catgottgtt acatacatga acataaaata tacatgtttt 113760 
actgtaagtg tggaatgtat tctagaattt gctactttta ctacaaatat tttattttca 113820 

gaatttaccc ttgttattat ataaccctag ttcatttttt aattgccata tattactcca 113880 
tcttatgaaa ataccacaat ttatttattc ccatactaat cagaatttga attgatacaa 113940 

tttttaatta aaattaataa tqctqaaaga aatattcttt ttatacattt ccctcaqaat 114000 

gcatgtgata gagttcttct cacatatata tcagtgtact tgctgtgtct taggatatgt 114060 
acaattgcat gtctattaga tatgccaaat tgctctgcaa agtactcata ccagtttcca 114120 
ctcctaccag caatgaatga gaactttgtt tcgcaggtca ttgccaacac ttgattatta 114180 

tcagatttaa ttatttgcca gttgatggat gtgaattgct ctatcactgt tttaatattc 114240 
attactttga ttatttataa cattaggtat acttttcata gggccattta aatttcctct 114300 

catctgaatt gcctatttct cctcttcgtt gattcttcta ttatcttttc ttctctttat 114360 
taatttatag aaatgtatgt gtgatcctaa tatgtgtcat aatatctatg ttcatatttc 114420 

atatataaat ataatgaaat acttgtctct gttatatata ggttgaaaag tttgctccct 114480 

atctgctgat tgcattttaa ttttgttcat ggcatctttt aacacacgtg atttttaatt 114540 
ttgatatagt taatattttt tattactcta gattttgaga attgctcaag aaatgacttt 114600 

attttgcata gtcatatgct ctaatttttt taatctactt acaatagttt tatgttaaat 114660 

atgtcaacct ttgtttcacc cggaattttt tatatgtatg gtataaagca taaatcaatt 114720 

ttttttacta ttgagaatgc ttttattata ttatatctta ttctattcta tttttatttt 114780 
tccataagtt attggggtac aggtggtatt tggttacttt agtggtgatt tgtgagattc 114840 

tagtgcaccc atcacccaag cagtatacac tgcaccatat ttgttttctt ttatccctca 114900 
tccccctccc acccttcccccaaaqtccccaaattocatt atatcattot tatqccttta 114960 

catcctcata gottagcccc cacatatcag tgagaacata tcatgtttgg ttttccattc 115020 
ctgagttact tcacttagaa taatagtctc cagtctcatc caagtcactg ccattaattc 115080 

attcctttct atggttgagt agtattocat catatatata tagtatatgt atgtatatat 115140 

atgtacgtat gtatatatgt atatatgtaa gtatatatgt acgtatgtat atatgtatgt 115200 

atatatatgt acatatgtat atatgtatgt atatatatgt acatatgtat atatgtatgt 115260 
atatatgtac atgtgtatat atgtatatat gtatatatgt acatgtgtat atgtgtatat 115320 

atgtatatat gtacatgtgt atatgtgtat atatgtatat atgtacatgt gtatatgtgt 115380 
atatatgtat gtatatatgt acatgtgtat atgtgtatat atgtatgtat atatgtacat 115440 

gtgtatatgt gtatatatgt atgtatatat gtacatgtgt atatgtgtat atatgtatgt 115500 

atatatgtac atgtgtatat gtgtatatat gtatgtatat atgtacatat gtatatgtgt 115560 
atatatgtat gtatatatgt acatatgtat atgtgtatat atgtatgtat atatactata 115620 

gtttctttat ccactcgttg attgatgagc atttgggttg gttccatgat ttttcaattg 115680 

caaattgtgc tgctataaat gtgtgcaagt atctttttct tataatgact tctttcctct 115740 
gggtagatac ccagtagtga gattgctgaa tcaaatcgta gttctacttt tagttcttta 115800 

aggaatctcc acgctctttt ccatagtggc tgtactagtt tacattccca ccagcagtgt 115860 
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agaagtgttc cctgatcacc gcattcatgc caacatctac tgttttatta ttattttttt 115920 
tattatggcc atccttgcag gagcaacatg gtatcacatt gtggttttga ttgcatttcc 115980 

cttatcatta qtqatattqa gcattttttc acatatttct tqaccattta tatatcttct 116040 

tttgagaatt gccttagccc actttttgat gagattgctt gtttttttat tttcttattg 116100 

atttgtttga gtttgttata gattccagat attagtcctt tttcagacgt atagattgtg 116160 
aagatttttc tcctactctg tgggttgccc atttactctg ctgactgttc cttttgctgt 116220 
ccaaaagctc tttagtttaa gtcccaacta tttatctttt gtttttattt catttgcttt 116280 
tgcgttcttg gtcatgaaat ccttgcctaa gccaatgtct agaagagttt ttccaatgtt 116340 
atcttctagt atttttatag tttcacgttt tagatttaag tccttaatcc atcctgagta 116400 

gattttttgt atgaggtaag agatgaggat ccagttttat tctcgtatat gtgactagcc 116460 
aattatccaa gcaccatttg ttgaaaaggt gtcctttccc cactttatgt ttttgtttgc 116520 
tttgtctaaa atcagttagc tgtaatattt ggatttattt ctgggttcaa tattctgttc 116580 

cattggtcta tgtgcctatt ttcataccaa taccatgctg ttttggtgac tatggcctta 116640 
gagtatagtt tgaaatcagg cagtgtgatt cctccagatt tgttcttttt ccttatttct 116700 

tgctttggat atgcaggctc ttttttggtt ccataagaat tttagaattg ttttttctaa 116760 

ttctgtgaag aatgatggtg gtattttgaa ggagaaggtt ttgaatttgt aggttgcttt 116820 
tggcagtgtg atcgttttca caatattgat tctacctatc catgagcatg ggatgtgttt 116880 

ccatttgttt ggtcatctac gatttctttc agcagtgttt tgtagttttc cttgtcaagg 116940 

tctttcaact cttttgttaa gtatattcct aagtatttta ttttttattt ttttggcagc 117000 
aattgtaaaa ggggttgagt tcttgatttg attctctgct tggtcgctgc tggtgtatag 117060 
aagagctact gatttgtgta cattaatctt gtatctggac atgttgctga attcttttat 117120 
cagttctggg aactttctgg aggattcttc agggttttca agttaaatga tcatatcatc 117180 

agcagacagt gacagtttga cttccttttt accaatttgg atgctcttta tttctttctc 117240 
tcatctgatt gctctggcta ggactcccag tactatgttg aagaggagtg gcgagagtgg 117300 

gcatccttgt cctgtcccag tttccagagg gaatgctttc aacttttccc cattcagtat 117360 
tatgttggtt gtgggtttgt cataaatggc ttttattaca ttgaggtatg ccccttgtat 117420 
gccaattttg ctgagagttt taatctgaaa gggatgctgg attttgtcaa atgctttttc 117480 

tgcatctttt gagatgatca tgtgattttt gtttttaatt ctgtttatgt ggtgtatcac 117540 

atttattgac ttgcatatgt taaaccatct ctgtgcccct ggtatgaaac ccacttggtc 117600 
atggtggatt atctttttga tatgttgtca gattcagtta gctagtattt tgttaaagag 117660 

tttagcatct atgtttatca aggatatcgg tctgtagttt tcttttttgg ttatgtcctt 117720 
tcctggtttt ggtattaggg tgatgctggc ttcatagaat ggattaggga gggttccctc 117780 
tttctctatc ttgtggaata gcatcaaaag gattggtatc aattcttctt tgaatgtctg 117840 

gtcaaattct gctgtgaatc catctggtcc tgggcttttt gtcggtaagc ctttaattac 117900 
catttccatc tcactgettg ctattggtct gttcaggtta tetaattttt cctgatttaa 117960 

gctaggagag ttgtattttt ctaggaattt atccatctct tctaggtttt ctagtttacg 118020 
tgcacaaagg tgttcatagt actcttgaat gatcttttat atttcagtgg tgtcagttgt 118080 

agtatccccc attttgtttc ttaatgaggt tatttggatt ttctctcttc tattcttggt 118140 

taatcttact aatqatctat tqattttatt tatcttttaa aataaccaqc tttttqtttt 118200 
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atttatcatt tgtatttttt cttttaattt tatttagttc ttctctgttc ttggttatgt 118260 

cctctcttct cctcggtttg ggtttggttt gtccttgttt ctctagttoc ttgaggtttg 118320 
accttagaaa gtcactttgt gttctttcag tctttttgac ataggtgtta gggctatgaa 118380 

ctttcctctt agcactgcct ttgctgtatc ccaaaggttt tgataggttg tgtctttact 118440 
gttgttcagt tcaaagaatt ttttaacttc catcttgact tcatttttga cccaatactc 118500 
attcaggagt aacttattta gtttctatgt atttgcatgg ttttgacggt tccttctgga 118560 

gttgatttcc aggtttattc aatgtggtct gagagagtac ttgatataat ttcaattttc 118620 
ttaaatttat tgaggcttat tttatggcct atcatatggt ctattcttgg agaaagttcc 118680 
atgcactgtt gaatagaatg tgtattctgc agttgttgga tgaaatgttc tgtatatatt 118740 
tgttaagtcc atttgctcca agtacagttt aaatccattg tttctttgtt gtctttttgt 118800 
ctggatgacc tgtctagtgc tgtcagtgga atattgaagt ccccactatt attgtgttgc 118860 
tgtttctctc atttcttagg tctattagta attgttttat aaatttggaa cctccagtgt 118920 

taggcgcata tatgtttagg attgtgat at tttcctgttg cacaaggett tttaccatta 118980 
tatagtgtcc ctgtttgtct cttttaactg ctgttgcttc aaagtttgtt ttgtctgata 119040 
caagaattgc tacccctgct ggcttttggt gtccatttgc atgaaatgcc tttttccacc 119100 

cctttacttt aagtttatgt gagttcttat gtgttaggtg agtctcctga aggcagcaga 119160 

tacttggttg gtgagttctt atctattctg ctgttctgta tcttttaagt ggagcattta 119220 

gggcatttac attcaatgtc agtatgagat gtgtggtact gttgcattca toatgctgtt 119280 

tgctgcctgt gtaccttggt tttttgtttt tggtgtttgg tttttaactt gtatttttgt 119340 
ttataagtcc tatgtgattt aggetttaaa gaggttctgt tttaatgttt ccaggatttg 119400 

tttcaagatt tagagctcct tttagcagct cttgtagtgc tggottggca ggggccaatt 119460 
ctctcagcat ttgttcgtct gaaaatgact gtatctttcc ttcatatatg atgottagct 119520 
tgctggatag aaaattttgg actaataatt gttttgtttg aggaggctga agataggggc 119580 

ccaatcttat ctagottgca gggtttctga tgagaaatct gctgctaatc tgatagattt 119640 
tcctttatag gttacccagt gottttgcct cacagctctt agaattcttt cttttgtctt 119700 

aactttagat aacctggtaa caatgtgcct aggtgatgat ttctttgcga tgaatttccc 119760 
aggtgttctt tgtgcttctt atatttagat atctaggtct ctagcaaggc tggggaagtt 119820 

ttcctcaatt attccctcaa atatqttttcccaaactttt aqatttctct tcttcctcaq 119880 

gaacaccaat tattcttagg tttggtcgtt taacataatc ccagacttct tggaaccttt 119940 
gttcatattt tcttattttt ttctttgtct ttgttgaatt gggttaattc aaagaccttg 120000 
tcttcaagtt ctgcatttct ttcttctact tgttcaattt tattgctgag actttccaga 120060 
gcgttttgca tttctataag cttgtccaat gtttcctgaa gttttgattt tttttcttta 120120 
tqctacctat ttccttaaat ttttctcctt tocctgotta tatcatttca ttgtatcaqa 120180 

tttccttgcg ttgggcttca cctttctcta gtgcctccct gattagotta ataactaacc 120240 

tcctgaattc tttctcaggt aaatcagaga tttttttctt ggtttggatc cattgctagt 120300 
ggactagtat tacttttggg gggtgttaaa gagccttgct ttgtcatatt accagagttt 120360 

gttttctggt tccttctcat ttggaagctc tgtcagaggg aaggtccagt gctgaaggct 120420 

gttgttcaga ttcttttgtc ccttaatgta gtactctccc tattttccta tggatgtggt 120480 

ttcctgtgag ctgagctgaa gtgattgtta tctctcttct gggtctagcc acacaaccag 120540 

tctacctggc tctgagctgg tactgagggt tgtctccaca gagtcctgtg atgtgaacca 120600 
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tctatgggtc tctcagccat ggataccagc acagtatttg gggtgtctcc tgcatcctgc 120660 
aggagcagtc cacttccttc tgtgggtcct ctcgggattc ctgtttcatt cttgaagtct 120720 
agatctattt tttgacagtc taatcctaac accatttact gaggaacact ctttttttca 120780 

ttgttctgta atgcctcctc tgttgtaaat taagatccca taaatgcctt ggtatttgct 120840 

agactttctt tttcttctgt tgttttaaaa ttttctctcc caacaagata aaatattgtg 120900 

taaatattat atgtttatac taagcatttt tatcttgtac tgaataatag tgagaatgct 120960 
tcaaaatttc actgtttttg ctattaagta tgatattaag tacgctatta agtactgtat 121020 
aggtttttgg ctgacttatt tttgtcaggt taagaaaact gctctctatt tctagtttat 121080 
taagacagtt tatcacaagt attagcctat aaataatggt ttttctgcac attcgaataa 121140 
tcatttgatt cccactttta aattattaat gctgtagatt atattgatag atctgcctga 121200 

tattaaacta tccttgcatt cttgatctaa atcttacttg aatgggatgt gttactgtat 121260 
tctctctctc tctctctctc tctctctctc tctctctata tctctcttcctctcttcatc 121320 

tctcttctgc aacatcttaa agcatatttt ggtaaatttg ctttttatag ttattgattt 121380 

tcagaaatat ttctttgaga agctaaaaat gcaaaggttt tatttcacct tgtttcaaat 121440 

atagtaatta tctaggaata agaattgtcc attttctacc tattgagaat caaaacattc 121500 
acaqaacata aacctacttqtttcaaatat qatagttatc taqqaataaq qattatccat 121560 

tttctacata ttgagaaaaa aacattcaaa gaacataagc ctaaaacctc tctttctttt 121620 

gtttctaacc tacgggaagc ctgtcacttt totaaaagtt atgatcaggc tgagcttcac 121680 

tcccccttcc tgggctctct ggtagaatat gccctcccaa gtcctcccta gtgtgagtcc 121740 

gcccctgtcc ccacccatcc cctctatcca ccaccgcccc cgctctcagg ctgccctgca 121800 
gttgtttctt aatgcagcag aaggctgcaa caaccacaaa ctacattgcc catgatcaac 121860 

ccatgcccat gtccttctgc accccccagt cagactaccc actcccacaa caaccaatat 121920 

cagtgttccc atatttcatg cattatctat ccttctctca aataaagcag atctagcaca 121980 
ttttaattat cctttgtgac agtctctagt attttccttgtttttttttt tttgtctaga 122040 

atttactttc atcttctgat tcacaggaaa tttgttccat attgtttttt tacaagcaat 122100 
atctagttga attacccacc atgttttact tttttcctca ccattagttc attcacctaa 122160 

taaattctta ttgcatgcct tgtgttttcc tgctattgta catgcctgga aatataggag 122220 

tcaaccaaat cgtctctgag ctcatgtagt tgacaatcta gttagagaac agagatgata 122280 

aacaagtaaa tatatatcaa aaataattgc catggagaaa aattaagtag tataaggatt 122340 

attatttatc taggttgtca ggcaagagct tacagatggg tgacatttga atgcatactt 122400 

gaaagaagtc tgggagaaaa gtatcccagg tagagggaat agcatatact atttgggatc 122460 
ttcaaggaac atcaaagagg ccagtttgtt ggagcaggat gagcaagaag aacgtagtgg 122520 

taaatggagg cagagatagt gggtgagagt ggggttggga aaaaatcaga taggactttc 122580 

agaccactgt aaatacttgg tcatttactc taagtgagat aggataccat gacagtgtcc 122640 
tggaaaaaaa aaagggacat gttcttattt tagtgagaccaatttgggtg ttgggaataa 122700 

ggagattcaa aagcaaaagc aggtaggcca ttaagaaact gttataataa tccagataaa 122760 
tgttggtgcc ttggttaagg gagataaaga tggagatggt aagaagtgat cgcattctgg 122820 

atgtaatttg aaggcatgtc tgagaggatt agttgatgga gtgttactta tggggtatca 122880 

gtgaaagaat agaggaaagg cctgagaatctggaaagatg aaggtgatat ttactgaaat 122940 
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ggcctacact cttgaatgaa tagattagga agtaaaattg aaagtctggt tatgggtttt 123000 

ataagtttga gacgcctata aaacattcaa agaaattatt aaatagtgaa ctggatatat 123060 

gagcctgtag ttcaagaaag aggtctggat taaagttats atttggacaa catcatcata 123120 

tatgtggcat tagtgtcatg attccaaatg agataatcca gggaataact atagagaaaa 123180 

gaggagagga ggataatttc tggtgatatt tcaatgctaa gtggt tggga aaatgaagag 123240 
aacacagtga agttgaccag gatgaagtac ttactgaggt ggaagaatca atggagaagg 123300 

gtgttcaaga tacaaaatta agacagtgtg t?agagaagt ggggagtgat ccattgtggc 123360 
aagtgttatt cattggttaa ataagatgat taagaatttg ccacaatgtg gaagtcattg 123420 

gtgactagag caaaagctat tccattgatg tagtggagat taaagcctga tttcaataag 123480 
tttaagaaat tgggcaagga ggaattaaag aaaggagaat aagacaattt cttcaagaag 123540 
ttttgattta gaggggagca gagaaatggg t?agtaactt catgagcagt aactgaaata 123 600 

ggagaaatta tcctttttct aaaaggagat aattttagtg cacacttaag gtgattctta 123660 

tcttcctgca aaaatagctc ctttaggt at ttttcaaaat tttatacatg tatatttcta 123720 
ttccaatcat ttttggggta caagtgattt ttggttacaa ggttgaattg tatggtggta 123780 
gtgaagtctg agattttagt tcatccatca cccaagtaat gtacattgca cccaatatac 123840 

accttttttt atccctcagc cacccctaccccctcctcag tctccagtgt ccattatatc 123900 

actctgtatg cctttgcata cccatagott acctcccact tacaagcaag aacttcatgg 123960 

tatttggttt tccattcctg agttacttct tttagaatag tggcctccag ctccatccaa 124020 

gttgctgcaa aagacattat ttccttcttt tttatggctg agtagtattc catggtgtgt 124080 
atatatcaca ttttatttat ccactcatta tttqatqggc atttaagtta tttctacato 124140 

tttgcaattg tgagctgtgc tgtgataaac atacatgagc aggtatcttt ttgatataat 124200 
gacttatttt cctttaggtc gattcccagt agtgagattg ctggattgaa tggtagatct 124260 
acttttagtt ctttgaggaa tttccatatt gttttccatg gaggttgtac taattgacat 124320 
cactaccagc agtgtataag taatcctttt tcactacctc tacaccagca tttattgttt 124380 
gtttttggga tttttttgtt tttgtctttt tataatggcc attctggcta ggaaaaggtg 124440 

gcatatcatt atggttttaa tttgcatttc cctcctttag gtattattta atgagagtct 124500 
tttggtggta aagtatctta gttttcatgt gtgctcacac acacatacac agagtcttta 124560 

gtgacaggct agttgggtat caaattctga attgatgttt ttttctctaa tacttttaaa 124620 

gtttatttgt gttctggcat ctgttgttac taaataaaaa tcttccacca gtccatttga 124680 
gttcattagc aggtaatctg cctcttattt taagcacttt taaagatttt tctgtatctt 124740 
gatgccatat gatagatcta ccttttatta tactttactc agtaattact gtgggctttt 124800 

aatctgcaaa ctcaatcaat tattcgattt tataaaatta tcagtaataa ccttttctat 124860 
aactgattat ttgcagttga attaaatcct ctctttctgg aattocaatc atatgtgtgt 124920 

tggagcttct caatctgccctccaaggctc gtaactgctc ttttaaattt ttcagtacta 124980 

ctctcaattt tttttttaaa aaaacaacct aatattgcag tgtttggcac agaagaagtt 125040 
caaagtacaa ctttgcactg ccacgttgac cagctattct ggcactggtt attctttaaa 125100 

gttattttta aggttaacgt accttatcag gcagcaggtc tcaaaaccta gggaagctta 125160 

aaagcctaaa ggcagcctgg caaaaatcaa gctgattaaa atgctctttc ccattttctt 125220 

gtcctcctat gccctcatcc ctaaagaata gtgagagggc cttccttaaa aagatatgta 125280 

taaaatagca gaaagaaaaa ggggatccag caagcgtgag aagacatact tagataattc 125340 
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acagtaaatg ttccaaataa tattcagcct cactaattct caaataaatg taaaacaatg 125400 

gcagatcatt tttatccatt aaattagtga aaataggaggaaaagaacat tttgctgaca 125460 

attgttaaca gtgaaactga aattctcttc ttgtctagtt tgaatctaaa ttaggacagt 125520 

ttgaaagcaa ttgggtgata tctatgaaaa atctcataaa cattctaccc ttccatgtag 125580 

caacattgct tctgtgaatc aaccattagg caaataaatg gaaataacaa accaaatttc 125640 

cccccacctc ccaagagatg tttattgtaa cattactgat aatattgaaa aactagaagc 125700 
gatctatatc agtgatccac ccttgttttg actgtcactc accgtaagaa aatattaggt 125760 
atacaaagta acccaacaga cacacccatg catcaaaaag ttccatataa ggaaaccgtt 125820 
caatccatto catttattta aacaaqccaa tqaacaaaqctqactttqat coactaaatt 125880 

gatcctacaa cctaagagta ggttatgact cagtttgaaa agcaccaatc tgaatgtcct 125940 
ataaaagata tatgatggaa tatgaattaa atttgatatt cacaattttt tacttttttt 126000 
tgtttgaggg tagttggagg ggtactatgt ttcttcagcc agcaaggaag ataatgtttc 126060 
tagataactc catataatgg agatttactg taatgatacc agatctgttc tactatgccc 126120 
agccattctt atgtatctgt ctctcaatgc atcatgggtc ctttatggat tcttttgtga 126180 
tgtcctcaag cttcctgtcc actccctagc aacttgccca aactgataga accggcctga 126240 

atcagtcaac atctgatttc aagcattttc tcttggtcag cctttggtat taggacttta 126300 

ttctcaatct aatcaattaa tattagctga getaggttga tttcatttga atcaacaaag 126360 

aattgctaaa agctgcattt cctagaaaat gtggcaatat aattggcagg tacttgagag 126420 
tctttaatgt taaatggaaa aaaaataaaa aataataaga gacaactttt tatacggage 126480 

atgttttcgg ttttctttag atattttgtt agagacaaaa aaggaatcca gaatttattt 126540 
tatactacat tagtacttaa cagatttcta cataagcaag tattatgcat ttgtaatcag 126600 
aaaaaaatat caaaattac tctqtqqaaa atqatcatct tacaa4caad catcatatac 126660 

ccctactttt gatttagctc atcttcttga tgtaaatatg aagtgtctgc gottgaaatt 126720 
ctgtttgaag tggaaatctt catgtttgtc ttacaaatac catctcagag tacattgctc 126780 
agtataaaac ttgttttggg gggttgggta caaaaacctg caaagatata gtccaggctc 126840 
cttttcccaa agtccttcac tttcctactc ttagtataac cattattttg taaaatttaa 126900 

taaggcccct aataacttgg ggtttgggaa tttgatttga ggtaacatgc ctcagagtat 126960 

cacctatttt ttattaaacc aacaaatttc tatctgacaa agatgtgcat ttatgtgggc 127020 

cttaataatt cccccaaata aaactattoa taagttctaa cagttccaaa tacttttqat 127080 

ttcagcacac taataggatt tatagctgtc ttagataagg agcagtatct totaaagctc 127140 

atgaaaaagc catatcagaa tgccatgtgt tcaggtatat ttccttttct ttatggtatc 127200 
aagaataaaa tctcagctta tgttttcact caagtgttgt gtgattactt tttcccatta 127260 
ctctttcgat tgagcctgaa aaatgaggtg aaaaaatctt tctctttcaa ggatgaacta 127320 

gaaggatcta ggctggctgg tcaccaaacc actgactagt tggccctttg tctttttata 127380 
acccctcatt gtctgggatc caacatcata gtgagtctca gacatgttcc acaagtctag 127440 

atagccctca tocatgtgtt cagtggtcca gcccatcagc atccaagcca gcagggtgag 127500 
gaggggaagt gtaggggatg ctcattgccc tgaaggatgc atatgccact tccattcagg 127560 

tcctgcttgc cagaacatag tcatgtgacc acagttagct gcaaggttgg ctgagaaatg 127620 

cctttcactg ggttctatta ctaactgaaa atgggaagag tgaaagttgg ggataactag 127680 
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taaatattag ttagtccaag tcatggattg tggtattaat tocatgtgct aggaaggtca 127740 

tttaaatgtt ttatgcagaa ggatgccatg atgataatta tgtttcaaag catatttgtg 127800 
tgtgagagag agagactgaa agagaaagtg agataaatgg attggagaga atttgtctga 127860 

gtgttaagag gccattctca aacccaagtg ggaaatggtg gotagtaaca gtagtgagga 127920 
taaaggggga tggaatggac tcaaaagata cagaagagat aacatcaaaa gatgaaacag 127980 
gggcagagga ggaagaaaag acatccagat aactcctagg tttctgattt atactgcaaa 128040 
ttctggggat caggtgttta tggaccactg agtttagttt tagaaacgtg atttagaggt 128100 

atttgtcaga taggtggttt ctacacattc aaaataagat ttcaaaacat attagccaca 128160 
attcacaatc agcaaaattc tcaaatetag tcattgtcaa ctaaactatt aaaatga att 128220 

ttcccctcta agtgtttctc atcttaaagg gtttgtatgt attacatgtc acagtatggt 128280 
ttattgcata taaacatggg aaagcaagcc aggcagaagg agtcttgtaa ccagctaaag 128340 

gcccagctaa ttcttgaagc agtcataaat catgaacggt cttcttgtgt taatagtgtg 128400 
gacaggactg ttggtcacac acaggaaaat gagtcacaca gtcttgtgtg tacagcaact 128460 
cactccacac tcaatgatgg gaatggtcat gattgttcta actgtgtgag cagctacaag 128520 
aattatggca aagctccaga gotagaaagc tggttttttt tttatgtcac ccgagtatgt 128580 

aattcactaa atgtttagta ttttatacct tttagttgac ttgtgagccc tttctaaagg 128640 

agatctattt ccctctacta gaaggtaatc agaaaaaccc taaactacgt tttctaaatg 128700 

ctgtgttctt ctgcccaatt gaccaaaata tacttagttg attaggactt tgaagggatg 128760 

agatgagggg actaaattaa gatgcaggaa tttcagtttt ctaggggttt tctgtaaact 128820 
actttatact gctgacaaat ggttaaatgt ttccaatgaa actaagtatg ctaggatttc 128880 

taatgagcaa tgaaatttta gaattcattt actcattaat ttcttcattt acaagatgta 128940 
caatgtgcta tcttctgggc atttggggta ctttaatgag gtagcagtga gtaccacaaa 129000 

tggtcacttc tgcctttgtt cttatactcc ttagagaagg gaaaggacca gattcagata 129060 
ccctatcact gotttctacc catccagatc agagcctttg ctgagttcta acgcttagcc 129120 
ctcttctcag ctgatttggc tgcctccatt gtaataggcc tcatgagact ccagcctagg 129180 

cctggccttc agttcagcag gcagagccca gagatgtact gggcaaaggt caggggattt 129240 
attatatgag acaatggtct gatgtgattt aatttactcc tctggtacca gatatgtgtg 129300 
tgtgtgcatg agagagagag attgagaatg actgatttgg gagggatttt gtgaaggttt 129360 

atatatcaaa gcagaaagac caagaattta gagattaata catgccaagt ggtaaccaag 129420 

aaacttctgt gggatcccac ctccaacccc tccctctctg tcagatttta accaaatcag 129480 
tgtgatgtga tctgcttgca tatatgagtg aaagaaaaag gaaatttaaa aagttcttga 129540 

tataaagcct ggaggaaaca atacgaaaat ccagcctcta tttcagcaat atctgccgga 129600 
ctattggtta gtattccctt actgttactt attgtttgat taaaaggctg atagtcaggg 129660 

tttttttttt cttactttta cattttttaq atataaatct tta atatata qctqtqqoca 129720 

gatgttttcc tttctcctcc cacttcgttc ttccctcttc tgggttaatt tctcattgtt 129780 
ctctcttccc cttacttctc tacccttttc ctttctacto taaqoqaaac ttcttttttt 129840 

ctgtgctgga gtttataaag tattctttta ggcaaagaaa gcctttggct gccttcctcc 129900 

ttgtctggtc accatcaaga tataattttg gttttcaaag gttgttctct gaaggaagga 129960 
ctagttttct gagcatttag agagcagata cattttgaga aagtcaacag agatagtaat 130020 

ttgcactcag gaaatactta agggttttaa ttctgttcca tgtgttacat ttcaacagtt 130080 
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tacattaaga aaagtattgt aaagagaagt gataccacaa ttgcatgttt attttgcatc 130140 
tttagtctga gagatggtca gtactttgaa ggaaagagaa atagggcttt gtctccttct 130200 
gcttcttgct atacctcttt tcagattaac tctgatgctt tgggtttctt actgcatgcc 130260 

tgattaaaac ccatcccata atgcctgatg tgatgggaac caccacttat tctatctcaa 130320 

tggaaagtat tcacatgagc tttcaacaga aggacattct cccacctctt ccaaacacct 130380 

ctttgaaaac cgtgtccatg ggcctttatt catgtcttca acaatttgtt taaaactggt 130440 
tgtgctaggt agtgggcaat ataaagatga gccacaggag agagatgaca atatcactga 130500 
ttccttatag tgctgtaata agggtttatt aaggctgtga tagaagtaga gaggagaggc 130560 
acctgacttc acttgggagt ggggttgttg ctaaggtgtt totaagttga aatgtccttg 130620 
agctgaggtt taggggaatg agt agcaaag atggattaag tgagaagagt ataggaggca 130680 
gcagggccag aggtgtgaat agcccagaac cttctgagaa gattcctttg tggacggaag 130740 
aaaggggagg tttgtggaaa tggtggaaga taaggtagga agaggccaca tcagatcaca 130800 
catggctgga tgtacctctc taaaagtact ggggggtttg aaacagaggc tataaattgg 130860 
cagtttaaga aaatcactgt ggtgtcagtg tgaagaatac atttttgcaa gattctaacg 130920 
aggattattt tcagaaattt aggcccaatt tagtccagat gtcagggcta gtttggagta 130980 

aatttctttc tttaattact ccagggctct tgtattgctt caaagaaagt agaaagtgga 131040 
actcaccctc attcagggag ggtgggcaag cgaccagcca gctggggaag gccaaagagc 131100 
caggtcacct tgtgcccgca cttgttatga tttgtttgta ttgtctgcct gatgatcaat 131160 
gatattagct atgacagcac gtatgagcct ggggtaagtg tgtcttcttg ctacttgaag 131220 
tgcttcttga aaatagtggc aggctgaaga caacaaggaa tactgaaaaa gcccattgga 131280 

ctggggacag gagacctggt gctgctccca gottggccgg caccagctcc gggggcttag 131340 
acacattact tcacctctct gggcttaact taccccattt gtaaaatgca acctttagac 131400 

taacactgtt ctcggggcca tgttcagcct ctggcttctg tcattgtgat cctgcctccc 131460 
caaggttccc ctgggcccca tcactactaa ccctaggctt ctagacattc tgattcatag 131520 
agaaatagga aagcccattt atcttaagtt aatgtcagcc agaagtacag ttgtgtctta 131580 
aggaatctaa tctagtgaac atggaaaata attttctaag gaaaaaaatt gtgattggtg 131640 
ttctgtcctg aactgatggc aaaagggaag cagaaccact tcacacatct caatctctct 131700 

gttttttcct ttttatcctc ttgaattttt ctgcctgttt gtctttcaaa agtagagagg 131760 
agtttgaatg gggatgctga ggagactgag ggtagccacc gatgggggaa gctggactgt 131820 

gggaagccga gttctgccac ctgacaaagg ggcacgtgtt tagtgtttat ttggcatagc 131880 
agctgttcag gtggagccca ggcagaattt tgatgtcgtt gggaccttcc atacctttct 131940 
gaaattctct tgcaccaaca cccggcaccc tcaggttatg ttctgctgcc caaagcctga 132000 
ggctcaactt ctagccctct cttttctctt ttaccggaactaacttctaa aaatccagaa 132060 

atgacaagta gatggtggtc tggatgttcc tgaggtggaa agagaacctc tagtgcctct 132120 

ggctgacatt atatccactg acagatcccc tcccgcacgc atacatgtca catgtttctg 132180 

ctcatttatc aaatacagcc catgotttgg tgattgagag cagagtgggg attataagtt 132240 
gatgcagtag gcctgtgtct tgcccttaga agtttacaaa cagcaacaca ggcaccaaga 132300 

gctcatctgt tacacccaca gggatttatc atcttgtgac ttggatattg tggaatgttt 132360 

tatagtaaag gttaaaaaaa aacaatgtag gcacagagga gttaacagct aagttgcggt 132420 
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ggggagtctg gaaggettca tggacgtggt gatatttgaa cgtgactttg aagggtaggt 132480 
agagtcctga tttgtctaac agtagccttg aaagtaaagg aaacttgacc atgaagaagg 132540 
ctgttgaaag tctggagaaa agagaaggta ggagactaag actctaggag aaggtactac 132600 

gttccaggga gaatgcagag gtagaatcct ccctcatggt gacaagttaa atgtgagaag 132660 
ggatggagta accaactggg tgaaccctga tctcattaag caaaataaga aatagaagaa 132720 
atgaatctgc atgctcataa tgtagggatc agaagcaggt aggaaatgct gactttattt 132780 
tagacagagg ttattttagg tacctgtgga catccaggtg tattatttcc ctatgtctga 132840 
agcacatgtc ctttggttct ttagcatttt gatgatgatg ctccatgtaa actgccccct 132900 
aggattttct ataagttttc ttcctcattt gagagtaaag ttttaactgg taacatgatc 132960 

acaagtggtt gaaaagttaa aatgttattc atatagcttt ccaatgaggg gagcatgaat 133020 
ggtttggtac tgttttacaa gatgtgaaaa ctgatttcac ttaagtagac tgtaacataa 133080 
agtttatgtg tctgtccctt tggcttcctg gtaggtggac agtctctctg aatcaat agt 133140 
ggctcaggct tctgatttca aacctctttg gccagccaac tggtttagga gaaacatggc 133200 

caggtcattg aattataatt tcctgagtta tgttgtggtg gtcccgtagg acagtaaaca 133260 
taagcctcct gggaactgaa cttttaattc aggaggactg aaaacaagct cttctgagcc 133320 
aagatttgca aggacatgtt acaaagatag actggccttc ctgcttccac accatttttt 133380 

cctccataaa tacatgctcc ttttccgtat ttttcttcta ccctagtctg ttgtagattt 133440 

tgaccttggc tgttactttc ctaccaacac attgcctatt tttaagtttc ctggtttgac 133500 
ctgatgttaa gatggaaagc aaagctagca aactgatgga gatagggcct tccagccttt 133560 
ctaactttcc ctgggatcat cttatgttga tttacatgtt caaaaaattt ttaaaaataa 133620 

ataaattgta tcagttgatc cagaagtgat tagactctag gggcctgatt tatcttagcc 133680 
aaacttaaga gatgagccaa tacaccaaaa tgccaatata tttgtttgtt ctctatggca 133740 

ctgtcaagca atttcatttc atctgattac tgtgttcatt ttcctgaaag atagtgaacc 133800 
cagaaaacaa gaatcagaag gtcatttgac aactgtggag ttggaataga gggaactgaa 133860 
tgaccctcta ttgggtcatg agggagagca tcatcaagct ttgagaaatt attgcacctg 133920 
tctctgtgtt gggacatttt tttggtccca ggtagttgga agagacaaag ctgtaaatta 133980 

tttactagtt tttcaacatt tccttatcac ttatcgttaa ctgatggaac taagttttct 134040 

ctaaagtccc ttatgaataa aattgctaga cattgcaaaa atgcccctct caatattgac 134100 

atgcttcagt ggtgattatc ttcctgatta atgtttacag tcaatctcaa gctctataat 134160 
ggactcttaa aggctgtagt agttttctat tgcttccata acatattacc acaaacttag 134220 
tggcttaaac aatacccatt tattgtccca cagttccata tgtgagaagt ctgggcacac 134280 
catggcccaa ctgggctctt gottagagtt tgcaaggcag aaatcagtgt tgttagggcc 134340 
tctagggatg aattttcctc caagctcatt ccagttgttt tcatgaactg agttccttgt 134400 

cattgttgga ccatgttccc catttccttg ctggctgtca gctgggagcc agtttttgct 134460 

cctagaggct atctgcattg catctcatgg tttctgtgtg cccccttcca gcaacaagat 134520 
tctatgtacc cccttccagc aacaatatto tatgtaccct cttccagcaa cagaagatca 134580 

agtccttttc aagtttctag tctctctgac ttccccttct gccatatctc attctgcttt 134640 

tacaggctca ggtgattaca tcggtttgtg cagataatcc aagataatct ccctgtttta 134700 

aagccagtgg gttagccatc ttaattacat ctgcaaaatt ccttcacagc agtacctaga 134760 

ttagtgtttg aataacccag gatggtaatc ttgcggggga tcttttagca ttccatctac 134820 
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ccagtctcat cagcaacact ttgaaatatt gtcgttgagt gatcatttct gtggccggct 134880 

gatttcatct atacaagtgt attcttttta tttgccattt tataggataa tattttctga 134940 

tcttaattcc atatttcagt attaaaatta cttgacatag atccata aat catcatctgt 135000 

tgcaaaaaag cacattaatt gattggttga atggggagat tgagatattt cttttctctt 135060 

cttctgctca ggtgggggca acttttgggg gcagatgagt tctgttgcca caaaagttat 135120 
atagcacatt tggtttgcac tgaatcagcg attctcaatc ctggccatgc tttagaatta 135180 
tacaagaaaa atcttcaagt atcaatactc agtccctatc ctactgatcc aattcatcta 135240 
tgataaagcc agagcattga tttttaagtt ctgcaagtga ttctaatata cagccaaggc 135300 
taagaactac tgatatgttc caaacactct attttggaga taaagaagtt gaggctgagg 135360 

atgagaactt agtcacataa agttccataa ctagtaacag acagaagttc tgtcctacaa 135420 
aaaaaaaaaa atttgatgt ttaattgtat gtagagttca gtgctcagta attatgtaca 135480 
aagtgagtgt tgagacgatc tggaacacoc tacttcttgc tttagtagga agactatttc 135540 
tttctactac tttaaaaaat tatcagatct tgcaaaataa ctgtatgaag gtctcttctc 135600 

agcagetttg gcctgccttg tgagtaataa taaacacaga tctattctac actaactagg 135660 
gagctggccg cttggacttc tactacctct ctgtgttcca gagcttcatg gtacaatgca 135720 
gtagccacta gccacatgta gctattaaac acttgaaatg gaactagttt caactgagat 135780 

gtatgtgagt gtaaaaggca tactagaatc aaagatccag tatgagaaaa aaggtgcaaa 135840 
atatctcatt aatacttaca ttqattacat qatqaaataa tatttqaata tattgagtta 135900 

aataagatac attattaaaa ttaatatatc aatttttaac ttttttaatg cagttgctag 135960 
agaatttaca actatgtatg tggttggcat ttgtggctca cattatattt ctgttagcac 136020 
ttttctaggg agtattttct attaaagcta ttaacaatga atggtccaag tocaagctat 136080 
tacacctcct ttgatectga agagtgaaggggtacactgt aaacttcctg gagatgagac 136140 

atgatattga tctgccctgt gtttgccato tatctggcag ccagtcagtc tggccaaata 136200 
gacttctatt tttacataga agcttaaagg aggcaggata atgccccatg tcatggagag 136260 
agcacactgc atagctcttg agtaatgtac ccaaaagtag accaggtgct attggaggtt 136320 
ctaaggcata gcgataaata ttacatccct tgagcaatgt aatacagccc ttgaagaaac 136380 

toccatgtca gcacttatga attatcactg tctttgacag gccctatgca ctgaaaatat 136440 

tatqatqtct acctctcttt ataattcaca tocaaatatt actctatott tttcttqctc 136 500 

cctgtagttt gttctgattc actgctaccc tgattgtgtg tttagtttgc ctagttcaca 136560 

attgaagaag catgggaaag taaaggcagg ccttggaaag atcaagcaca gttcgaaacc 136620 
ctacccagaa ttattctgtc tgtgtgagct tgggagattt acttaacctc tctgagctcc 136680 
totaaacttc cattttctca tttgtgaaat gagcctttct cttgcaaggt ctgtctgagg 136740 

gttgaatgaa ataagaaggt acctggcaca cttatttttt gggtagatgt tgtagtgaac 136800 

atctactctg tggcaagcct atggctaatt gttaggatgt aatcgtgagt gagacacagc 136860 

tactgcttcc agctaagaga agagaaagac aaggagcctg gtaacgtcgg gacatgaata 136920 

gccgtcaatg aaaggcagct attattacac tgcacagtgc aggatttggc ttataacaaa 136980 
attttagaag ggtgttcagg tgagggaatt gagacccata gtgattaaat gactacctga 137040 

gtcaccagct cggacaatgc tgggctgatg tcaggttacg ggattgctga ctcctcctct 137100 

agtaatgcct ttcctgggag atcacattgc ctcactcttg gtttcccaac ttgtttacct 137160 
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tcaaagaata actttaccat gttggactcg ataaaaggaa agaggggttt cctccaattt 137220 

ttgctccatt tgttattagg gcatgctagt aactaactgt ctttgaaaac ctacgcttct 137280 
gttaactcca aagaaggcag gaatacatgc acttctttaa gatataaaaa gtatttagta 137340 

tactataaat tattatagta atcattgtta gattatatct caccaagata atgaatgttt 137400 
ttgtttgaag acttcactgt atgagaaatt gtctcctata cottatttat ctccttttag 137460 
attaggtaaa acaaaatttt caaatttgag tctgaagaaa attccaacat ctttaaattt 137520 

gtttaaggaa cattttccat gatctatatg atctatcata gtaatttaaa aaatcagatt 137580 

ttagaatgag ccacgtgtag aaagagaaaa aaagtagaaa gtcaataaga ggtttcattt 137640 
ttcaaatttt gttttggaaa aaactacttg gtagggacaa tggtgtaaag taagatataa 137700 
gaagga atat actgttcaaa taagcggcca tgcaattgat tttctctttc atgtaacaat 137760 

cacatctgca ttgtgaatcc gttagtgcac caagtgaatc aagcttagtg agttgacaaa 137820 
catccacagg gatagttgcg gggaggcatt ataaagtgca atgtggtcct agtgaaacag 137880 
aatgcttcgt tctttgagaa agttccactc tgaatagaat aacggtgcat accaatatcg 137940 
gagtatggcc aagcatttgg ctactgacat gccccttctt ctttcactcc tccataaagg 138000 
aagagacaga gactcaggtt cttgtaactc agttgccttt tttgagttct cccaagaaaa 138060 

gttctaactt caagccaagc gtcttgtcac tgggatttct gtatctaatt tttagttcta 138120 
gaaatccatg atttcacaaa acaaattatc caaacctaac gacaaccaca tagaactttc 138180 

ttaaagtaga cgagggagga attagcccct aaagtatttc ctgcacaatt ggaactcact 138240 

atagaagatg tacaattgcc tgtacaccca agcacaaata ggctgtatta ttgccttatc 138300 
ctaggagata tacactttac attatgatgg tccttccctt tcctggacct tcatatgatg 138360 
taagtgcttg atttaggaat agggtcttac atattgtggc tggcgaagag cacatttgct 138420 
gattgctcta ccacatgcct agatgtcctc ttcatgatat ataaatgagg gtccctactc 138480 
tcaatatacc ccataggaac ataataaaac ataaatagtc tatttgttac tactaccaag 138540 
aagacttcag taagtgtaat aactaaccct tttggataca tgcagaggga atgccaaatg 138600 
ctttaaataa attatctcat ctaatcctqa tttttttatt aaaaaqqaaa aatcttatca 138660 

tatgaatatt agagatgagt aaactgaggt ttggtagagc tgggatttga acctagccct 138720 
ctgtgactcc aaagcacatt cacttaaccc caagcccacc ctctctgtaa atgaagatta 138780 

atgatagcat ctgtggtaga agctaatgtc tcctgacctg ggaaaatatc tttcaatgat 138840 

tattaactaa atgtgatcag ctgccagtgg atcagatgtc atcaaataaa atcgagtgtc 138900 

cagggtttac tcaacagtac tgtctcttac attttttatc aatgttagta gattgottaa 138960 
tctttgtacc tgttacctca catgaagcct agatagcatc agtcccttcc ccagccagtt 139020 
tgtgctgggt tcagcttctg gottgtgaat ccagtcagtg aattaatgtt ggtagcttaa 139080 
aaacagccct gagagaggta tttacatcac aga aattggc aaatqataca a atcatqacC139140 

ctttttttaa attccaggga gacaggtgtt aaacatttac cagtacacca ctgtctatga 139200 

ttcaaatcgg gacataataa ttgtatttct gaaggtaaac aaatgcacac tgagtaccct 139260 

tggaaaaaag caaccttcca cagatacaat cacacctaag tcacctaagt ctttagtgaa 139320 

ttttttgtcc ccatcattct gcatttggga ggacctttta caacataacc ataatgattt 139380 

tatatgtcat ttgaaatttt aaaaaattac tttatttgtt catttttgtt atgaaagcaa 139440 

atatgcccat agtaagcatt taatgttttt gaatgtaagt gcagacatat aaaccataaa 139500 
atgtatatac gaatgctacc agtagaaata aaatgcaagc cacatatata atttaaaatt 139560 
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ttcaactata gtcatgcacc acgtaatgac ttttcaatga tggactggtc ccataaaatt 139620 

ataaaatcat gtttttatga catcttttct atgtttagat atgtctagat acataaatac 139680 

ttaatattgt ggtaaaattg cttatactat tcaatagagc agtaacctgc tgcacaggtc 139740 

tgtagcccag agcaataggc tatcccatat agcctaggtg tgtagtaggc tataccatct 139800 

aggtttgtgt aaatacactc tgtggtgttc acagaaccat ggaattgcct aatgatgcat 139860 

ttttcagaat gtattcctgt cattaagtga tgcatgactg taatcacatt taaaaaataa 139920 
gaaatatttg ttttaataat ggattttatt taattcagca gttaaaaata tgatttcaac 139980 
ttgtagtcaa cgtgaacatt atcaagatat tttgcatctt ttcttcttgt actaagcttt 140040 
caattctgtg tatattttat acttatagca catatgaatt tagatgctaa attttaatca 140100 

taaatacttg atctgcattt acatttcata aaatgtaaag cttaaaaagt gggttcatat 140160 
atccaatctg ttatagactt acatatttaa ttaaattaaa tttaaattgt cattgaattc 140220 
ctcaattgca ttagecacat tttaagtgct caatagecac atgtgactta ttgtaacata 140280 
attggtcatt gcaggtacat accatatatc cttattttat aaaattggaa acctaggctg 140340 
gatgtggtgg cttatggcta taatcccagc actttgggag gccgagacgg aaggatcagg 140400 
tgaggccagg aattagagac cagcctgggc aacacaccaa gaccttgtgt ataaaataaa 140460 

caaataaata aaaatagcta ggtgtgttgg cacatgccta tggtacaagc tatttgggag 140520 

gctgacgaag gaggatccct tgagccaaag agttggagac tgcagtgagc tatgattatg 140580 
ccactgcact cccaacctgg gtggcagagt gagacccatgtctcttcaaa aagtaaaaat 140640 

acaaataata taacaaataa ataaataaaa ttggaggcct actatatata caactcccaa 140700 
aagtcttttc ccccctcaca cgttacacat ttaaaattcc catcctgcat tccctgctgg 140760 
atctccaaga ggagagaaat ctcagcaaaa gtagttatat caaaactgtc tgtgagcttt 140820 

ttcttcctca ctcataggaa ggaaataaat tcacataagg cattttggat ctgaccattt 140880 

tccaaattat catcaccata aaaagttggt aacaacatga actctgaaag caagctgttt 140940 
caatgcatgc ctggtgctaa tgaaaaccag cagttttaaa tgcccttttg ggttaqcttc 141000 

ttcctttttc tgtgctgtat tattagaaaa gottcaccaa ggagatcaac tagatataat 141060 
ttcacaatat ttcttagtaa tcaatgttgg catttactct toccatatat taatttatta 141120 

acatcatgct totaaggatg ctttaatcacttttttaaaa aaaatacttg atacaaatta 141180 

gagggtgtta gttattttag gtggtgattt gttttgtttc tgcaaaatta caaaccagat 141240 
atgagcatat tattccctgt gtggcttaat aaactgtttt ttcttttttg agacagagtc 141300 
tcgctctgtt gccaggctgg agtgcaaggg cataatctcg gotcactgca acctccgcct 141360 
cctgggttca agcgattctc ctgcctcagt ctcccgatca gctgggacta caggtgtgcg 141420 
ccaccacacc cagctaattt ttgtattttt ggtagagacg gggtttcacc atgttggcca 141480 

ggatggtctc aatctcttga ccttgtgatc cacctgcctc ggcctcccaa aatgctggga 141540 

ttacaggtgt aagccaccac gcctggccaa tacactttta atataatttt tgataaaggt 141600 

gttatggaga cttgtcacca aatagtctag tcttcacatt aaattcacat gatactcctc 141660 

atctctattt agctctctct cacctccagt aatgacctcc cttgtctctc agtctttggt 141720 
ctcttacctt cagcttccca ctagccgttt ctcacatttc caaaagtctt gtaattgcct 141780 

taaaacacca agtatccaaa gcagtcctat gaccttctcc tcctgctaac caactcagat 141840 
ccccaaatoc tqatttcttt cactaqcact atctctcatc cacacatact cagttattta 141900 
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tgatagacat gtctctatca tctctcatat ccaatcatca ccaaatctta tcaatacttc 141960 

tcagtgatat taagttaaga agtcatgaag ggcggctgta ccctaaggaa aacccacttt 142020 
tgcacaaatc tgagtttctg atcaatctga gttcagaatg ctgttttaat ctggtcctac 142080 

ctcgccaatc taattttagg cccttttatt cgtgaatttg aaccttgttc tctattcacc 142140 

agcttcctca gaatattgtc caaaacatac tcagaattca tactcatatc cagaacattt 142200 
gctctgagct tttaccatac aagttcacca cagtttctct cccttttcca tatccaccaa 142260 

agccttatct gtcatttagt tttaatttta agcccttcag tttgatagct gatttttccc 142320 

tagtctgacc ttctattttc gggtatgctc cttcttttca cagtttcatg tgtttgtact 142380 
gccttattct tgaagaacca ttattttgat tgcttttgca ttaatctcca tagtgccttg 142440 
ctcagtgtta gcaggaacta gtagtttaac aaatacttgc taattctaaa ttaaagagca 142500 

tgaaacatat tgttttcttt gcctggagtt ggttatagca tgctggaaaa agtattatat 142560 
ctaaccttca tcttttctca tgtgtttatg aactgtttta tagccaaaga ataagttagt 142620 

atatcatggg cctaattatg taatttggag gcctcctctg ctgggcagtc tacagattta 142680 
aaattcatge cagctgcatt acgctggttt tgaacttgct ttttcttgag aaagatgggg 142740 
agcagacaaa atgcctcagg ctttgagggt agaaatggtg tgagttccat tatgcaagaa 142800 

tagaacccca ttttttaatc cctcctgctg aaaatcttgc catgaggcta tagccaaaga 142860 

atgtgtaaat atcaaaagaa atttagagag ggattttccc taggaaaata ttgcaagctt 142920 

aaaaaaccca gtgggctaag gtccaattta gtagattcct ccgaacaatg ccatcctcta 142980 
cttagattgt tacagaactt cttatgacag catttgagta gactcctgta cctctgggtt 143040 
aaaaggtaca tgtaataagt ttaggtacct gggcaaaaag ggcttggcag aggggaatag 143100 
agggactttc ttattctcac atctagtata tcattacatt gtaatgttag ataacattaa 143160 

agttccaaac ttcatgtgtc cgcactctga cgtttcctag ggacattttg tctcagctag 143220 
aatctaatag agaaggattc cctcatctag aagcttccat atggggctct gtgaagatga 143280 
tgtggacagt gtacaatcca attgaatgtc acgtctcgtg gcctggctca tgtgagggca 143340 
ctagagagag ttctccagag gagtgcagat ggggctactt ttggaatcat toccactgag 143400 

ccaacatcag tggaagagaa ggggaggagt tagattctaa taaagccctt atcttctgct 143460 
gaatccatcc acattttttt atcctcctcc tggcccctgc acttagttag agtcgggtcc 143520 
ctatgcagtg ttccaggcgg cagtgaactg cattcacctc ctgtttggga gcatggcaat 143580 

tttaaatact tttttctgct gtaagagtat gcaaacagat ttctggttaa ttttgtgttg 143640 
aggattcttg tttgtttttt gttttgatag agcacattct atggacatat gttcagettg 143700 
taaaggaagt gttatagttc cttttttttttttttttttttttttggaga tggagtcttg 143760 

ctctgtcacc aggctggagt gcagtggcgc gatctcgact cacttcaacc tccacctccc 143820 
tggttcaagc gattctcctg cctcagcctc ccgagtagct gggattacag gcatgcgctg 143880 
ccatgcccag ctaatttttg tatttttagt agagacgggg tttcaccatg ttggccagga 143940 

tggtctcaat ctcctgacct cacgatctgc ctgcctcggc cccccaaagt gctgggatta 144000 
caggcatgag ccaccacgcc ccacctagtt ctttatttgg aagaagtgaa gttcatttgc 144060 

aggcagctgc tttcaaaagt ttggggattg gaggaaggtc atcttctatt caactgaagc 144120 

aaatgccact tgtttgtggc atctgccagg catccttgag atgtctgaag aggtgacttc 144180 

caaaccagag gatgcagcct tocgagaaat gcaaacctgt tcacattott gotcagatgg 144240 
gaagcagaaa aggctgcgtg ggaattgggg atttactgtt atactctggc attggaatag 144300 
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caggtgctac tggaaacttc tttacctgac actaagtgtc ttgggagata acaagtaaaa 144360 
ttaacacagc atccagttct tcagtgcttt ctccacttaa aaagaatcag gctgggcacg 144420 

gtggctcata cctgtaatcc cagcactttg gaaggccaag gcgggtgggt cacttgaggt 144480 

caggagtttg agacaagcct ggccaacatg gtgaaacccc gtctctacta aaaatacaaa 144540 

aaaaattagc cgggcgcggt ggcgggcgcc tgtagtocca gctactcggg aggctgaggc 144600 
aggagaatgg cgtgaacccg ggaagcggag cttgcagtga gccgagattg cgccactgca 144660 

gtccgcastc ccgcctgggc gacagagcga gactccgtct caaaaaaaaa aaaaaaaaaa 144720 
aaaaaaatac aaaaattagc tgggcatggt ggtgcacacc tatagtccca gctacttgga 144780 
aggctcaagc aggagaatcg cttaaacctgggaggcggaa gttgcagtga gctgagatog 144840 

toccactgca ctccaggctg ggcaacagag tgaaacaaaa aaagaaaaga gacagaatca 144900 

aatgcaaagt aaatatttag ttaccaacag gatggcattt ttagcctata actttttttc 144960 

agccttttaa tatatttctg ctggaggttt ccagctttga ttacatagcc tgttcaccta 145020 

ggagtaaagg acattgggag ggagagatgc tcagtggttc tcatttgcaa agtagacgag 145080 
gatgatgaaa ggccatcagc tcaaggcctt ccaggttagg aattaaaaac atgaatgttg 145140 
taaaaaccac aactcatatt tatttgaaat ctcacaaaqt qtqaqattta tttgaaatct 145200 

cacaaagtgt gagatttatt tgaaatctca caaagtgtga gatttatttg aaatctcaca 145260 
atgtgtgaga tttatttgaa atctcacaaa gtgtgagatt tatttgaaat ctcacaaagt 145320 

gtgagattta tttgaaatct cacaaagtgt gagatttatt tgaaatctca caaagtgtga 145380 

gatttatttg aaatctcaca atgtgtgaga tttatttgaa atctcacaat gtgtgagatt 145440 
tatttgaaat ctcacaaagt gtgttcatct gcatgtttct cacgtgaaat ctcacaaagt 145500 
gtgttcatct gcatgtttac actcaatcct atgaacgact ccatgaagta gtgtatgaag 145560 
gagagttcct catgcatgtg gatttgcaca tggggattca gatacaagaa gacaatttag 145620 

tttacataga gatgtgcttt tttaaagaaa tttttaagaa tacaaaatta tatggaacaa 145680 
aaaagatagg tcctctgctg tetagaaatt aaagtacgtc aagaatttta tccctatgta 145740 

gaattacaca gccattgccg ggggccacat ctgtaggccc atggaaaaaa acatctttgc 145800 

tcattatttc agcctgatta gggataccat gaagggctat tccattaggt caggtttgca 145860 
cagtaataaa aatgaagcca gtagaggatc tcgtggagct cctggtatga tgataagtct 145920 
ctgagtaact tgtaaatagt gcaattttat ggaaatgttg cagctaagct ttaaagtagt 145980 

tggcattagt tgtcagacac agcaacagct ctacaaaagg caatacgctg agttcatttt 146040 

caaccagccc aaacttgcct cagaagatcc gggatgtgga caccctggta tattttttct 146100 

agaaaagctt atttccttcc tccagataaa ggtgtatggt cactgaggtg ttgtgctgac 146160 
agaagtgttg atctactctc tccgttagac tgaagggctc caggtgtggc cacactgggc 146220 
ttctaaatgg ctagcaaagc cacagacgca tccctcttgg tgtctgaggt gttcacattc 146280 
ctgggtcttt cagatctgta ttcctcatga aaataaaacc tctctacgac acactgtgtc 146340 
cttgtgggtt tttagtttta ctagggagtt tttgtttcct tttgcttccc tccttctttc 146400 

tgcttccctt ctagttaaac ctctttagga tggctcatta gcaactcgtt ttgagtggtt 146460 

tgagctcttt tgttcactgg gaaacagatt tatgaaatgt tactattacc atgattgtta 146520 

tgtttttcct tttatggcct gtccagctca aggccccatg ctttctgata ctgctgataa 146580 
ggttttctat ttccagatca aattaaagca aaccttactggccctgttac tgaagctgtg 146 640 
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catgggggtc gtttgctgtg aggtgtttct atggctttga gccagggtat gaacatctct 146700 

agtgttcatg ttatttcctg agactagcac tcacgggaag tagaatttat tacaacctgc 146760 
tgtttgagtt catgaaaagt aggacaatat gagactctgg ggcagtgaaa gacttaccag 146820 

gattccttct ggaactgact cgtcagctca ttcatgtctt acccagtctt taaacagtat 146880 

ttcatgataa tggtctgctt ttaattgctg ggctttacct tacccttttt gtgattgcag 146940 
gtcctacagg tatggatctc tggcagctgc tgttgacctt ggcactggca ggatcaagtg 147000 
atgctttttc tggaagtgag ggtgagttct gottttccat ttccaccctc agtgttttga 147060 
aacaacactg aactgtattc gctacatcca agttttttgg atgattttat taaaagatgc 147120 
aagttttaca tagcagcaaa aaggaaactt gacttagott taaaatcaga aactagtagg 147180 
acttttctgt ggatgtttag gaggaatgca gtagtcagtc aactttggca tctgatgttt 147240 

tcatatcaaa aattaatact acaaatcatg ctgaggacat ttatgttgaa gacaagccag 147300 
gtctcttgtt ctcaggettt gggagagata ttgaaattac actgaagggt tattagctta 147360 

ctgttcactc agctcatctg tgactaagga tatctaatct atttccagag ctcagaattc 147420 
aggcttgtta atcatattct cagagaaaag aaattgcagg tttcaaatga atttcacttc 147480 

tcactctctg ggtgattacc atttggctaa gttgaggaaa gagacacctg aaatagttga 147540 

atgatatacc cagaaattat gagcttcctt ccccatctct ataattctcc ctcccttttt 147600 
tatatccctc tccttgtaga gaagtctcaa tatgtttaaa ctatgtttca tagcagacct 147660 

aactaaaaca aggaagagta atagaaggga aagggaagag gaacttttct gtcagaaaga 147720 

aaactgtgct ctctaacggg tgggagactt tttttttttt aatgagtact tgatgttttt 147780 
ccttgcctgg gottctacag aagaaagaaa gaatatattt ctcccatgct atgacactga 147840 
atttagttgt tgctttaaga gtgtcagact ccccttctca ccattcagct catgttggaa 147900 
aacacagttt a acagcagac ttagcgcctt aagatgtcct ccctgacctt ctagccaaaa 147960 

ataaatccgt agtagtgagc tgctgagggt gaccacagtc acttagaaaa tgagaagagt 148020 
aaaatatqtt attttatctc ttaaaqcaat ttaaaaatat ttataqaaaa qaqtcataat 148080 

tgttggaaat attttttggt ctctctggcg ttataatgtc aacattatge aagtcaaaca 148140 

tggagagaat tgcaggctcc atttcagcag cttttcccat ggctggtttt agaccttggt 148200 
totgagccaa agaattgcag ctgagatcct ctgctgttcc aaagtcatgg tggcttaatc 148260 
tctcgtttct tcattaaggt gactttcact ccactgggca agatttgagg aatttaaaaa 148320 

acttgtgaaa tgaaaagtat ggcataggaa atctttaaag aaaattaaaa atgcatcccc 148380 

agctgagaga ttagagctca aattacattt tagaactaga aagtctgcaa ggagcatctg 148440 
tttcagctgc ttcgacattt tactaaaact ttgagttcct gagtgaagag aaaacatcac 148500 
tagttgcttt taatgtttgc tttttgtttt tctttttaat agttttgttt gattcattta 148560 
tttgttcagg gagagcagaa tataagcaaa tgcaatagtt tatactaaac acaaatcaca 148620 

tatcctacca gtacttacgc ataagaagta atttaacaaa gaagaacatt tttgtctctt 148680 
ttttttttgt cttattgaac taaccaatat ttctttttcc tttggaatat gtgcatattc 148740 

cagaatcctt tcttaaaatg gtcta aggat taaggatggg gcatgatgtt tatgtaagaa 148800 

ggcatatgta agcacgttcc agtgtgtgtg tgcatgottg gctctgtgtg tgtgtgtgtg 148860 

tgtgtgtgtg tgtgtgtgtg tgtgtgtgtg ttctagttct ggccacttat ctaatgaatg 148920 
ggttcatggg ttcagccaaa gttactgcat aacatgacat gggtcagtct cagataatat 148980 

ttatggacca tgtgtttgtt tttctgccag gtctggattg tagccaaatc attttatttt 149040 
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tattgtgtct cctattgaat aaggcagact aaaaatatag attaaatttt taaaaagaaa 149100 

agatactact attgaattca gtttgttcag tgaaagatgt ggcattgatg ggtaagtgat 149160 

cttggaagca tcacctggag aaaagtcacc caggagctgg tagaagatga cagacctgta 149220 

tgcgtaggga agggtagcac ttgagcaggg attttcttgc ttgggcagat gagcaattag 149280 

aaatatactg gccctgaaag gatttttttt tattaaatct aattgccctg tgggaaattt 149340 

aatgagaact aaatttgaac agtgccgtta ttgtgttagc taaagtgttg taatagatgt 149400 

tttctgtctc tcatccttaa tatgaagttc tcatccttaa tatgaagctc tatatctgct 149460 
cctcaaagcc agttacatag tctagaggag aattttttat tccaaaatca ggaatgatcc 149520 
acaatgcctt gttttcaaag ggcttcacat ggttgaccta tcaactgatt gtatcaaaat 149580 

tgctgctgct ggaataatgt tgctaatgag aaatgtgcat aaagatctaa tggatataag 149640 
tattcttcca aggagtgcct gttataaatt aggtcgtata tctctactat ttcaatcagt 149700 
ctacccttga atataccctt tgacctcagt aacctaaggt ggaagtaagc aagcccctgc 149760 
cttgtagttc agtctagctg ggacatgagg aatgtcttga aattaatgag agcctgtata 149820 
cctttaaagt ctagattgtg tgatgaagag aaatggtcaa gatgccctga aaaagaatag 149880 
atcaaggtgg actagaatag ttaattcaac aaattcagtg tactgataat tcttaagagc 149940 

ttcctatttt caaagcctgc acctatggct atgaggaata cattgattct tccctcaagg 150000 

aacttttcat gggttaataa atcaggcatg tacaccaaga attacaatat caggcattgt 150060 

atattaacta tcaaaatggc ttgaatcaca ctttatagaa gtgatgatga cgtgagggat 150120 

acctcagctg tggtgaatta cagcttcatg aaggaggttg acattgtttc tctagagact 150180 
agaatgtcag gtttaagatt ttaaaaggct gagaagaaca gaaggctatt acaggaataa 150240 
cttatgtgat aaagcaacaa cataaacaga agtgtacaga tgtagatatg agatgtctat 150300 
ggacaacaat tcattcactt actgtgctag tcaatggatg gttctatttt atgcatttaa 150360 

cattcaacaa gcatttcttg agcacttact tcgtggaagg cataggatta atttggccag 150420 
ggtgtgtggt acataggtgc tatatttgta attattccct ttqqaaqcaa acttaqqtca 150480 

gtaggtttga gtcaaattat agaaggocca gagatagcaa aggcattatg gaaaaggcaa 150540 
gacttgctgg gcccttgaaa aatcggtagc atttggagag gaagaaaaga aagaggaagt 150600 
gtatgccata tccagccagt aatagtcctc aatattggag gccagacaaa agcgctacct 150660 

gcatgatgga atagtgtgtg tgtgtgcata tgtgtgatat tcatatgtaa catatatagt 150720 

atctacatgt aatattgata tataatattt acatacaaca tatttatatt tgtatgtgtg 150780 

taatacatac actatatgta cacatataca tatacatgta tatatatgta cactatatgt 150840 

atatagtata tgtatgtgca caccagtgag gtgtggcttg caggcaaagc acataattga 150900 
catcactcaa attctgcaaa aggtgttata tcattctgta ccattcaaag taagagactt 150960 
aggaatgaga tgccacatcc taagggaaccaagagcccca aaataatttt ttctgtatat 151020 

tttgaacatt tttcataaac ctatgcacac tgacaaaaca cttacttgaa aggaaagaca 151080 
cccctgttct cattgctatc agacagcaacaatttatttt ttaaaataaa ctctattcca 151140 

ccacagttga ggttccacag agctctgaga ggatgtcaag acatgtcaga tatatttcac 151200 

acaagtatta gagtcatggt ttcagttagt aaacagtaat gaatgcatct gttaaatgtg 151260 

ttcaagaatg aacacttcaa ggctttccat tcacagtgaa ggtggggaaa aaagccacag 151320 

agcttttgat tgctgctgtc ttcaccataa tocagaggca agaagaaatc ttatggtgtg 151380 
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ttctagtgca atggcctgcg tocatgtaca tcagcaatcc tctgtcccct tgtcctcctg 151440 
atattgcaga atttatttga tgttggagtt cagcaggtca cagcaagctg gattaatcta 151500 

gatggtgcca atgtagataa tgacacataa aaagtctttc aagaagcttt tattaagtca 151560 

ttttacagat tcaaggagga atttcatgta tttatttatt tattcattca attttgcatg 151620 

catgcattta ttcatttttt tgttttagag ataggaactt gctatgttgt gcaggcccca 151680 
aacagttcta ctagottcaa acaatccttc ttcagcctgc agagtagttg gcattatagg 151740 
tatgagecac tgtgcccagc ccaaggaaga attttgaatg tatattootg cttttaagga 151800 
gctcacagtc tttagaagag aaaacagaga aataaacata atttaattgt gatcctctta 151860 

gattattaaa gggttttaat ctaggtaata atactgttag atttttactt tgtcagtaat 151920 
actagtaata ggataaaagt gaatttgaaa gggatgaatt agaggaggaa gttgatgaca 151980 
ataggt cagg agagagataa tctaagtgtg acagggatga taaaaaatag atggatcaca 152040 
aacacgggga tgttaagaag acagaattac cagtactcag agtctaatta acctgtggat 152100 
ttttgactcg gggaactatc agtgccttct tttccatcca tttctaagtt tctgcatttt 152160 
taattaatgt gatcatcagc aatgactcac gtttaatgca gtgaagtcct ggtgcacagt 152220 
tcagcctatt agcactaaag tggcacttgc acagaacaac tctgtagggg aggaaacatg 152280 

ctgaggctgg atgacagcag agtgtctaag ctacgcttct tttgtactat ttctctgaac 152340 

tcctcatgcc tgtgtctacc ctgggtcctg cagctgtctg ctcagctctg cagtatggct 152400 

gtggtatggc tcaggctact atgcagtgag ggtctacagc aaggacaaag gtctgaactc 152460 

cctcctcatt gtagtctctg gacatgtgtg actctatccc aaaaccttga caatccccca 152520 
gatattttgt cattgctaga gtatgtactt actcatggga tacaataaaa tatatgcagg 152580 
atgagttgag aacagcagag ccatgtgctg ggcagagtct gggaggt tgg ttaggctccc 152640 
acggaaaatg agtgacctac ccctacaaag aagctggcag tgtgagtgat tagatttgtg 152700 
ccacagctaa ttagtaaatt gaaggagtgg gaccacccaa gaatactcag aaccctgaat 152760 
gttagttaaa ttcacacatg ccagtgatag agtatatttc tggtcttccg ccttagatgc 152820 

cagctcttac gggaacagag ccagtcctgg ttatataata gaatgtttcc acaccacttt 152880 
ggttcagtat cctaaattgt ggctcttgtt atggggtaga caggaatgag gttgacataa 152940 
cgtatttggt gtttggtgat ggcaaagagt acctgttcat agacacacct ggttgtccac 153000 

ctctggctag agaccaacccaagttcaact gtgcagaagt ccatgttggc ctttactggc 153060 

ccagccagcc tctacctgag atcattccct acaacaaggg goccaggatt cctcagtcac 153120 

cccagcagct tttcccaagg aaaaccatct catgaagaat ttgccattga tgattttctc 153180 
ctcactgtgcatcgaagtca atgggtttat tactgagagt tggttccttt taaaccttaa 153240 

ccttacactg tatatgatat agaactgtag gcaggccagg gtcatcaata aagacatttt 153300 

tggggcctct acttggottg taaccacctg cttatccaca gtactgtgca cctagottgt 153360 
catcaggcag agtcaccagc agccacaaca aaagggtgca ccttcgtctt ttccaagcag 153420 

caggcaatgt ggctccattt taacttttct ggcaatactc acatggattg ttaaataatg 153480 

ctgtcaocag tgtcatcttc aaacccaaag caaacttcct catcatctgt agttagcagc 153540 

atgaagacgg tgatgatgtg taacataaac acactttgaa atctgatgca attgacccta 153600 

cgaagagagt attccttagt gccctgtctg gcaacttctg gacagaccag gaggccttgg 153660 

ggcttagagc acttcttcag cctcagctgc aaatccattt tttcttgtcc cttgttccca 153720 

ggatgaagcc acagtgtttc atcaggtaca tttatcagga atctctgttt ctgtttatat 153780 
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aacaatttaa cttaagcctc aaccttcaca gtgtacgcat cacatttcca tggaaggatt 153840 

gcaggtatta gaagatggtg gatcatgtct taaccacagg ggaaatgttt caggatgttt 153900 
ttatagaaac tttcactaac aagcaggaca caggattggc agagaggtgg gggtaggagg 153960 

caggtgaagg gtggcatttg ttgtgtttcc ctcttctaaa tgaagttata atgacatctg 154020 

tgtttcaaga gtgtggcaag tttggactga gottgaaata aatacagttt aattggtttc 154080 

aaataactga acaaaatgac cattccatgc cctgtgtaat aaaatgttat agaattaaaa 154140 
cttattagac gttaaaatcc atgaaggata ttttgctgga tgcccatcct tcagcattct 154200 
gatgaggatc ttcgtgtatt tgttcaatga ataagtgaat cagcagctaa atcctgacct 154260 
ttgatttcct cagttctctc ctgcaattgt cactgatgct ctcatctcca gtcctgagca 154320 

aggcaggagt tgaattagta tccccttata gtgggagggg tctagaaata gctgtgccac 154380 
tttagaagct aggctttgtg ggcttttccg ggggatggaa tgatttcatt ttcctgcttt 154440 
ctactccaca taccaccaag atcagaattc tgccctaaac actaatgtgt gggagcctga 154500 

tgtcctgcct aagtcttgtc aacctctttc caggtgactg aactccgaac cccatgcacc 154560 
agtcactggc caacattctg cattaagtga cccggtcacc cagcaccatc cccctgacac 154620 
cacctttatc totacaccac ctgcctcctg cctgattaaa tctcctcaaa tattgacaga 154680 

cataatgata cctgaagatc ccaaatccaa attttctttg cccctttgga cattgaactt 154740 

tagattacaa aagaccctga ctagggatcc tgtggatagc tgagtcaatt ttcttagccc 154800 

cattccttaa atatcaagtc tttctaattt tocaatgagagcacatgaaa ctctcaaggt 154860 

taaaagtcaa tttatattaa taaaatcttt aatttcttga tttctgaata tgaaaaaatg 154920 
atactttgtg tattttttaa ttttttggca aaaccttcca aatttgtgga aagagaaata 154980 

atattgacta ctggataacc atgtgctatg tgtaaatatt aacggattca ccttagtggg 155040 

cactgacttg atgatgtttg ccacattata ttttccagag ccttggctct cccaaaaaat 155100 

gagaggtcat ttttcagggg aggaccattt tgtgtttggc taacatttag gacatataat 155160 

ttcttctcct ctacatgcca ctgacccact gcatccctgg ttggagcaag aagagccatg 155220 
ctttccttaa taatagctaa tggtgaaagg atgtgttgta acaagagcag aggaataggg 155280 
aaacaggaga aagacagtca gttgaagagt cctgccctgt gtcagggcac cgtttggcca 155340 
gctgggcttg ctaggagtag aatatagaaa gtacatgaag tgccatactc agacagctct 155400 

ggctacgttg acaaactggt atatcatggt gcccaacttt ctttgttagc tgggccagca 155460 

tcataccctc tagtatttgc tctgaacttc gtaagcacgg ttgactagct ttcttttcct 155520 

ctgcagttat cattcagact gaatagtttc taagaggctc ttaatgagaa atagaaggaa 155580 

gtaagttaac ttctgtgcat accttggcca tatttgottg acaaactgat gtgtatacta 155640 
aagccattat gggtgtgaaa ggcaaaagta taagtgctcc ccagtatgac ctggctattt 155700 
tgtcttactt ctatatttga ttgctaaaaa tatatgttct tgggtcaaaa aactcacttt 155760 

aagggaaaaa aatggaagaa tattaataaccaaaataqaa qaatattaag aactttaaca 155820 

tgagatgtat ttagatcaaa accatctctt tttggatttt tgcgggtgat ttctccaaca 155880 

tgtttagaac tgggttgcta ttcacccaaa ggtggaaact tttgatgttg gggaatacca 155940 
ctgatgcctt aaagcagagg gtaaaaggaa aagactgaaa ttccaggcta aaatgaggag 156000 

agcatggcca ccactgagcc caaggtagca ttcaataaat actatataaa ttactgattt 156 060 

atttctacag ttggttgata gaagcttact atgatctgcc taagggtgca tcaaattcct 156120 
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ctggtactta tcctattctt gactatcact tccttggggg cagcagttaa tcaggtagag 156180 

gcttatcctg tcaagagagt aaagggagct atggaggaac tcgctgggag gagaagctgg 156240 

tcctcagaga tgcttagggt ttaggaccag taagaggcag tctccacacc acccacatct 156300 

gattcttgtc tccttcttct ctgctgtggt caggagaaac agtttagatt agggatttca 156360 
gagcagtggt gttgaacttt gtcaaaactg catttgaatc ccatttatga attgtgtgat 156420 
ttttttaagg ttgagttccc cagaagtagg atgctgagac aaggattcct atgaaagtga 156480 

attattagaa aatggtccag ggagaaagcg ataggagagt cagaaaatga gacggggaag 156540 

gtaaagaaac cagacaagga tacaatatca agtagaatcc aacagtggtg tgggtgggta 156600 
gaagtatctg tctcagcaga ttttgagttg tccagattat cctcagttgg tggttaaggt 156660 
taaatttgca tcctcacgag gatgcaaatttctacacact atcagttgtc caagtgcagg 156720 

taaagctggc tccagcagcc tgagggcagc cgacagagag acacgggtcc tgggtgtggg 156780 
agtgaaacca cacatgaagc ctgcatgtaa aaaaaaaaaa ggtaaagagg ggctgggcgc 156840 

gatggctcat gcctgtaatc ccagcacttt gggaggccaa ggcgggtgga tcgagaggtc 156900 
aagagtttga gaccagcctg gocaacatgg tgaaacccta tctctactaa qaatacaaaa 156960 

attagctggg cagggtggcg ggcacctgta gtcccagctg ctcgggaggc tgaggcaggg 157020 

gaattgcttg aacccaggag gcagaagttg cagtgagctg aggtggtgcc actgcactcc 157080 

agcctggtca acagagcaac actctgtctc agaaaattaa aataataaaa taaaataaaa 157140 

taaaataaaa taaaataaaa taaaataaaa taaaataaat aaaataaaat aaaataaaat 157200 

aaaataaaat aaaataaaat aataaaataa aataaaataa aaacaaaaaaatcaatctac 157260 

atcaccaaag cactgacagc atctgctaca gtgactttgg tagtttctta cattctctga 157320 

gcctcagttt tcttatctct taagt cagag gaaaatgact tgtttaaaaa ggcttcaatg 157380 
aggtaacaca agtaaagcat gtattgagat tactacacag gaaaagcagt tgctgaatac 157440 
aattagtcaa ctggtaattg gtaataatta tgtaaaattc ctataattat agggagcgct 157500 

atacaattat tatatataat tcctataatt ggaattacca ataggctaat tgtattcagt 157560 
aactactctt attgtcctca agttgagtta ttattgcaag ccctgagggc tgaataaaca 157620 

tgcaaactaa actgacatgt agaattttat ttataacaat atatgcctaa aagaagcggt 157680 
ttatttgcac aaggaaattt tggaagctac agataatttt aataatgact acagaaaact 157740 
atcttgaaga tgtttctaat gtttaagaca taatagcata agcctttata aaatgggata 157800 

ctgttatgta gttatagttg taagaatcag tgtttaaagg atgggtttga tgaaattgta 157860 

ctactctagt tcctgtgctt ctaataaaat taaatctgat taatacagca agtaggtctt 157920 

tggtgagttg attctgatgc tgggagtgat tttcttaatt cttgctcaga aagccatcca 157980 
tgagaattaa atgagatagc atgtacaata cctggtatag ttactggtaa gaggttttca 158040 

gtagagacca atctcctctt tgtttacctt ctcatcaaga gaggaagaac aaggaaaatt 158100 
aggttgcttt tttgagaaaa tactttaggccaattacaat tatctgaaag tagaatgaat 158160 

ttctaggtta ggcaagacta gagttaaaac gtgggtgtgc agggctgacc toccagggta 158220 
ctctgtatgg aagtacatgg aaatgtatge ccaaatacag cttcatataa ttgttttgat 158280 
catacacagt ttccacatga gattatattt gaatgactaa ttcagcaaat ataaaaaagg 158340 

agaaaaccag tggacaagat gattcctaag gttcctttct tcctggtcta tgccctagtg 158400 

tattatgaat tgatattcac tggaacacac agttactget ggagattgag ttataaaaac 158460 

attcaaatgg gttactccat tatatctact taggaaatttttttttaaaa taactgatag 158520 
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atgttcagtt atgcgaaacg aaaggtattt ctggctaccc ctttatagtt gtgtacatga 158580 
ctgcagagcc atcatttcat gcttacttcc ccacattcat gtaccatttt ctcaaaggaa 158640 

aattattgaa tgaacttgct agttttgatt ctggggtttg ttttaaacaa ctgatattta 158700 

aatccaccta gtcctcttta gctgttctcc taggaacttt aatattaaca aacagctgaa 158760 

cttatacatt ttgtaaaaga gttcagacaa tgaattcatt cttcttgaaa tgcatggaag 158820 

tacccaggtg ctagctacac ccaagagcct tttctaaata caaaaaggat tgacaaacca 158880 
agcattcatc ctgtctgcgt ccaacagttc ggaatcaaac catgaacttg ctgttcctct 158940 
gtttgtggtt agcttgtttg tatattttta aggaagatga ttcaatgcaa gaagtagttt 159000 
tatatagtac gttaagtaaa tttcctatac gatatactta atcagaaaaa tatttttgaa 159060 

ctagagctca cagaacatat gattacaata gttttcagaa agcaaggggc taaatgagga 159120 

tttctcaacc ttggcactat tgagatttta ggttaattta tctatggtgg gaggcgtgtc 159180 
ctgtgcattg tagcatattt atcagcagtt gtgacctcgt acccactaga taccagtagt 159240 

cccccttctc agttgcaaca accaaaacaa ctatagacat tgctaagtgt tctctagggg 159300 
tcaaaatggc tcctgcttga gaaccacagt ctagatctgg tagttgcata ttgaactgac 159360 
agtccccagg attgttgtgg ggatcaaatt agataaaact tgtttatatt ttttaaaaag 159420 

taaaactaat acatatagtt acattacacc tcttcttttc atttgttact catctaagat 159480 
tttttgagcc agatgatgga gacccataaa taaattaacc ttaagaggct caaaggtttg 159540 

ccaggtaaac aaagagttag aagaaaaaga gagatcatgt cagatgtgccttaatgaatg 159600 

tgtgtgtaac atgtacaaaa agttatggga accccaagaa agaaaagact ccttttgaat 159660 

gaaatcagag aaaaccaact ggaccataca gttgaagctc tataacagga attaccaatt 159720 
aactaattgt aactaaatac tcttttatacaatgtcatat attcatgtag tttttaaatc 159780 

tagaagtagt taaggttcat aattgtcatt tctcagggac actactgaag tggtatcaaa 159840 

totaaatgag caacttaaga attgaagttg t?agacagct gttaattccc ctttttcata 159900 
cctgctccaa tgatagccaa caatcaaaca aaaataataa aataaaaacg aaagcaaaaa 159960 
atacaactca gatttcacta cgtacagcaa taaatatcag agacattagg gaataataat 160020 

aggtcaaagc agaaattcat tcctcagcat gttcttcaag tggaagaatt aggtctgttt 160080 

tagttctgtt gattctaaaa gaaacattca ggctatcaag aaaacctgtt ttaaactcta 160140 

aatctgacac tatagataga tagatagata gatagataga tagatagata gatagataga 160200 

tagatagata gatagatgat agatagatat agatagatag atagatagat agatagatag 160260 
atagatagat agatagacag atagatagat ataattctgc ctaagtaatt atctgctggt 160320 

accaaagaga ttgacaaaga gattcactaa cctaccagaa tttcccaacc ttgttccagg 160380 
gtattctaca ttaaatactc attaccaagg aaattccaca taaaagctgt catgottgat 160440 
ggagccatat ttacatgaaa cgttgcagca ttttcttctt taaacctctt ctacaatttg 160500 

accaattcca tgttccaggg agtactcaga ggctgattag gacatgagtt gttagcatgt 160560 

gctgcactaa tggttatgag tcacatttgt tttggaagat cacccttaaa gcctgtcact 160620 

catgottgtt tatgggaaat acaacaactt aaacatcagt taacaaatcc ccatgaatgc 160680 
atggtcatat ttgagtgctt ctaacaaatg cttcctttca tttctccctt gacagcccta 160740 

agaattaaag gctggtagag caaactggga gacatccatg aacatttatt aaaggaagca 160800 

taggagagta tgataactgc aaagccagct gtttatatta ttggtgtqag attaaatttc 160860 
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atcagtctta aaacctgctt tttaccacta gagaaatcaa tctgccatat ttaaggttac 160920 

attaacgtgg aacattccac gtactgaact gtcacatgcc tttaaaataa ccatgccatg 160980 

ctgttttttt tttttaaaat cattacacat gaaacaaaca getgacaggt ggggatctat 161040 

tggtatattc aagtttttca tgtgaaaatt tcccccaata ttagtggtaa tcacaatttg 161100 
attatgagaa acaaacatac catatatagg cagaactata tatcagtago ctttatattt 161160 
gacagctcac tgtaaaatcc atactatgat tcagtgaaca tatttatgtc ttatatctgg 161220 

gttgatctgg ttgccttcag ctttcctcac ttgaaaaaac tatacttaaa aaactgtaat 161280 
ttaatgttaa agttaattaa cacagcaaat acttattgat gacctattat ttactgggta 161340 

ctattttcgg tgcttgcaat gcctcaatga acaaaagaga taaaaacctc tatggtcatg 161400 
ctgcttgctt tagtgagata tatgtgtgtt tgtggggtgg aggacatgaa tgtgaggcag 161460 

acaataggct acaaaaataa taaattatct agtattttat aaggtggaaa gagctatgga 161520 
aaactgcccc atttgttcct catctgagta tacccaaaag ttgatcttta atattttata 161580 

tgagtctcct aggttctaaa tgttagaaac taattaaaaa taaattgaaa ctaaactaaa 161640 

tatctttgtg atctctctgg ctagaagcct caggaccagt cctcactgtt tactgatgag 161700 

gaagccgagg cccagagaat taaacgatgt agccaagatt tcaagcagtt actgtcagag 161760 

gtaggaccaa gacacacaac ctccttctct agtgtgtttt tctcaatcgg ttggcattta 161820 
acagcaagtg ttttagttga aaaaatttat ttgaaaatct gtttgaaaca tgacaaaata 161880 

ggaaatacct gottattccc tcactgcaga gtggtcctca gcagaaagaa gattttgaag 161940 

tttatgaatt atgttcagac aagaccctta taaaatcact ctcctctctc cagtggcaga 162000 

agcgtggccc ctgactcctc acccaccttc attcatcttt cgtattcott gaaaattacc 162060 
actgagtatt ttccttctgc ttcctgcagc accagcagaa aagatgagga tgcgtctctt 162120 
gattgccatt acaaatctct ttcttatgct tgtttccatt cttattctgc acataacttg 162180 

gacttggcca tcattcttag agctcctcta aattgtttga ttaaaagatt gtttataagt 162240 
ccagagtcag aacggaattg aaaaggcact gcacattatg atggagagga ataaactcca 162300 
gtcaaaagtc atggcttctg gactcaccac cctaaggcag cctcactgga acttgctttt 162360 
ccaactgtca gtggagtttt agaattttcc tacttgcaag cttgttgtga ggattaaacg 162420 
gttaagagag attgtgtctg ttatggaatt gtgaaaactg taagttgcag tocacactgt 162480 

agaaatctta gttacctctg ccctttcttt ctctagagac aggttgctag tggaatagac 162540 

aagtttgcca ttaatttgaa ggttgcatta agcatatatt atgttagtga agttggtctt 162600 

ctgaaagttg gaagggacct cagaggtcct gtattagacc aactgtggct gttccttaga 162660 
ataagctgga agttttctga aaaatacaaa ttctgaagcctcatacatag agattctgat 162720 

gtggaagatc tggaattgat ggcagcagcg gcccatctgg agccgctgct gtgaagatgc 162780 
cggctgtagt gggggaggtg cggctgtggt tgtgccctcc acagagctgc caggtgggaa 162840 

gcctgaccct tctgagttgg caggtctgaa goccagtgct cttcaggcac agttgcagct 162900 
gcccatctgt gcctctagac ctgggcatcc ccgtgctctc gggggcccag gaagcacccc 162960 

ctgctcctgc aggettggaa gtgcctgcta tcactccctg gcctctccct gcacctgcac 163020 

ccagcacccg ctccggggtg aagcaaagtc atggccaagc ctggatgctg toatgacctg 163080 
gtcaggtgtg cacacactcg gagcagtgct gacacaccag ccccctggca cataggcact 163140 

ctctggactt tggacaccaa ccagcatggg agggagactg agagggcact aaggggtggt 163200 

tcagcgcagg cctgcaggcg ccccttggca tgaacagcct gggtgctgtg gatgacatgt 163260 
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agatggtggc agaaggcaga caggctcctg ggcagaaaga ggccagtccc cagtgaagct 163320 
ccaccttcaa gccagggatg gccggaagcc ttgtggctga gctatcagtt ccaggtggag 163380 

tccttggctg ggagtgagaa cttatggtgc tttatccagg ccttcccata gccacccatg 163440 
gaccaataag cacacccttc ctcccttctg atctcataaa atccctggac ttatccaaac 163500 

tcgggcagat gtcgggatga cctgcctatg gataagagct acccacttca ggtctcctga 163560 
gaactgtact gtcactcagt aaagtatttc ttcaccttgc tcaccttcca gttgtctgtg 163620 
tatctcattc ttcctggatg tgggacaaga actcaggacc cacttaatag caggactgaa 163680 
agagctgtaa cacgaacagg gotgagacat gccttccctg cccaccacat tgtaggtgac 163740 
aagaacagaa gagctacagc cctttgggga goccagacct gtgtgacacc ctctttgggg 163800 
gctctgcggt ttctgtcatc tccatgctcc caggcgtcac cacattcccc tcgtccagat 163860 
gcagttgccc acggtggaag ccatttgcgt acatcagatg cagccgcagg cttgcatgga 163920 

gctggtgcct gtgctggtgc ctggagctgc tcaccccacc acggcagctg gtgtacctgg 163980 
ctgtacacag tggotgaacc ccatgottac ccactcacgt atccctcatt gctccacgcc 164040 
tggcttgccc ttggcaggca tggggtccag gctggtagcg caacccgagc atagcctacc 164100 
aggccgttgg cagaacaagcccattgggcc cgagcaaaac ttgggcaaat gtgccaccag 164160 

ccacaaaaag gaaacacaaa agtttccagc tggaaaagca agacctgaag aatcctgcaa 164220 

cagaatgatg ctctggagtg ttttctgtgt taggtgtgct tgtttgtttg actaaacctc 164280 
caaacatgag totgaagatt aaccagtttgggaagccttg cttcagettt ctactgacat 164340 

taaactcctt ctcctctccc atttctgtct tcacttagaa atggaaaccc actaattact 164400 
caagatctta ccttttccat tcagtcaact aggcccttgc acccccatta ctttgcgttc 164460 
caccttgaca attgctattg ccaaacatcg gcattaatct attttgacat cttctttcca 164520 
cctgctgccc tctagtggaa gtgctgacaa gcagcaaaat atttaactgg gaacagcagg 164580 
aaagtgacca gtttgagctg gccagttcac acaagtcagc gcaggtcccc agcatgatgt 164640 
ctacagacta cagctatgcc agaaatcgtt aggatggcct ccagctgttt ggacactatt 164700 
tgcacacaag ttacatttag agcagaactt tgtaaagacc ctggcattta ttcaagggct 164760 
ttttaaaggt ttcaaaaatc tacctggaaa acattaccct tgggatattt ttgtttcttt 164820 

gtccctcatt ttcttctttt gtcatttacc caaattcttc ttcttgcaaa agaaggtggt 164880 
tctttcctgccttooctaac ctttgaattt tccaaatctt qcaaaaaata aaqatatata 164940 

tatctttaaa taa agatata tatatatata tataaattct tacagtttag aagcttccag 165000 

tcaccaggtg aaaggaattc acatgaactg aaaattgaca atgtaaagga cactgtgttc 165060 

tcctactgtt cctccaagtc tctttgcggt ccgttagtag tcttcttttt tccaggagac 165120 
actgaagtta agagagttta agaagattgt agtatgtcac aaagcaagtg gaaaagctag 165180 

cactagaact caggtctggc tgatggaaaa cccttatgta ttttttttaa tgtgcttctt 165240 

tggtgtttag tgattattta gtcttccgtg aagtaataaa taataacttg catggtaaat 165300 

gttattaagg ctcgaggtac taaatttata gcaaaagtca ttcagctttt ttttaaatga 165360 

atgtttaata atcagtgtgt ctctgcataa tctccaatta ctccttttag cagaggaaca 165420 

tggcaggaat gcaggtaagt ttgggtggga ggaaaagaca gcaaaagcca cagcactgat 165480 

gcaaagttga gactagattt cacagggcag atgccgtata ctccctcaag ctttgaagaa 165540 

actaaatagt tatctatgtt aaccaatagg gcagaactcg tactccaaac accgacataa 165600 



US 9 , 821 , 034 B2 
197 198 

- continued 

accgtgtgtg tgttttgtgt atgtgtgtgt cttcccccac agcattctgc acaattatta 165660 
accctttttg tgtagtggtt tttcataatt ttatccttga ttgttaatat catggtaagt 165720 

gatgtgttat aaatatattt ttccttaagt atcataaaca atctaagatt tcatttggct 165780 

gatttttctt ttcttagtat tgcatatcat tattgctgtt agaacactca tacagattat 165840 

tcagcttctt aactagaatg tatacacaca cacacacaca cacacacaca cacgtgcatg 165900 
tacagaactg ccttctttct ctttgatggt agaaaataca gctctctata gtaagcaaat 165960 
ttgctttcag tctcagacat acccttcatt ctctgcatga ctggtaaaga gcggaaagag 166020 

taatacttag gatctggatt ccagttccct gttctctgac catttaaaaa ttttgttacc 166080 
ttggccaggt aaatacagtt ctatgaacgt cagttgtgcc tcaattgagc aggettgtcc 166140 

aaaggattcc tcaaggatga ggtatccttt cagctgtatg agctgaacct tgatttgtgc 166200 
aatagtttaa gcccctgaat agtcagataa aaatcatgtt aattaaaatt aaatagctat 166260 
tggtaggatc tggttttcca ctggcttgca tgaatgatgt tttgccctcc tttctgatac 166320 
tcagctcaga ggattccttc cattgggttt tctttcttgt agtttttctg gttcataaat 166380 
agcctataga caaacactaa actgttacag gtaaaaggac cctagattaa gccttttata 166440 

aaacaaatag tcctgtgtaa ataatgacat cttattttat gtgtgtgaat ttgagtttta 166500 
ggatgtaggg catgtctgac tagatagcta aaggctgagc tccaggcagc cagctgctat 166560 

ccaatctcca cacctggaat gttccaaaaa acctcctgtg ttttctttct gcagctaagc 166620 

actgatgagc aggatttaag aagtacagcc acacactttt tgctgcacgt tttttaaagt 166680 
ttgttatttt tgtcatagat tacttgtttt gaatcaaaaa tttttaaaga aaacttaatc 166740 

tcccaaattt taaccccctt gaagtttcag gattccaagg aatattttta ttttaagatg 166800 
cataaaatac tcagtacatg tacaaaggta atgcttataa gaaacttaga aaaaaaaaag 166860 

gagctagtaa gattgagaag gggaagaata totaagctaa cattactaac ctggcaacta 166920 
ttataggtgg ctggatagca tgaaggcata aagctgaagg cagttaagaa aatagactgg 166980 
atttgaatcc tggctctacc tggattagtt ttgtgacctc agagaagttg cttcccttct 167040 
ctgtgcctca gtttcttcat atgtaaaagg agataactat agtgtctaac acacagaatt 167100 

attgtgagga ttaaataagt taatacatat aaagaaagtc caaaactatg gcacacaaat 167160 

gtttaatata tgtaagctat tattgttata aaactaaaga aagagaaccc agaagacatt 167220 

cagtttggtg ggattcagat atatgttttc ctttcctcct cctcctcctc ctctccttct 167280 

ctaaccccac tatgcttgcc tcccaatcta tccctgactc ctatttttct tcctcccaac 167340 
ttaagaattg tcactaaaaa tatttagaag aaaagaaaat gtgcatactt cagggggtgc 167400 
caagcttttg ggtaaagtac acttttcagc taacatqact qtatccaaca qtaatqqact 167460 

ttatggcaag aaaaagcttt tttctcaata aatgggtttt aactttgtaa tggattattc 167520 

tctttgcatg ggtaattctt ctggaagatg gaaattggct cgatgataag ataggacagt 167580 

tggatttagg gatctagatt aagggactat catgtatgct tttaggagag aagtttaatc 167640 

tgcaaaacct acttgtctta tttaattaat tgttgctctt agctgctcaa ttttgtacag 167700 
gtgacttgca tgaaagcaaa atgtatgtca aaatccaaaa gcagagtgaa gcctcgggac 167760 

ttcagtgctt ttgggtgtct ttccagacct ctgctcttcc cccaccctca ccaaggcccc 167820 

actgacctca aagggccctt cttgccaggc cgtgaattac gtctgagcca gagggctggg 167880 

actacagcca aagccaaatg aaggtgcaga atttaggact aaaaaaagcc tgagcacgtg 167940 

gcactgggta tagcagataa atttgttgga gaaatggttt ataaataaca tgaaaaggga 168000 




































































































































































